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CHEMISTRY — The ammontation of wokte iuljde liquor and Us pos- 
stble utilization os a fertilim material ' Max Phillips, M J 
Goss, B E Brown, und F R Reid, Ruicru of Chemistry and 
Soils 

The preparation of paper pulp by the sulfite process consists es- 
sentially in beating \\ood, under piessure, with an aqueous solution 
of calcium bisulfite and sulfuruus acid This operation converts the 
lignin into i»o-callcd bgnm sulfonic acids, which arc soluble in water, 
and leaves the cellulose in a moie oi less pure state The spent liquors 
containing the lignin sulfonic acids, commonly referred to as '‘waste 
sulbte liquor,” are gcneially discarded, and the disposal of this ma- 
terial aggravates senously the iivci pollution pioblem It is estimated 
that m this country alone approximately 1,500,000 tons of lignin are 
annually discharged from the vaiious pulp-wood mills 
Although the problem of utilisation of waste sulhtc liquor is one 
upon which considerable reseat ch work has been done by many 
chemists, m this country and abroad, it is still largely unsolved At- 
tempts have been made to utilize this liquoi m connection with the 
preparation of binding matciials, adhesives, sizing and tanning ma- 
terials, dyes, and as a fertilizer, but without much success A review 
the literature on the utilization of waste sulfite iK^uor is given in a 
nllctm by Johnsen and Hovey (1) Of the more recent publications 
on the utilization of waste sulhte liquor as a fertihzer may be men- 
tioned that of Bokomy (2), and that of Gorbmg (3) Bokorny ap- 
plied to the sod some waste sulfite liquor from which the sugars had 
been removed by fermentation with yeast, and obtamed mcreased 
yields of wheat, peas, and potatoes Gorbmg, however, failed to con- 
firm the findmgs of Bokorny 

‘ Contnbution no 230 from the Color and Farm Waste and the Soil Fertility Di- 
TUions, Buieau of Chemutry and Boils Received October 16, 19)1 

1 
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In this paper a preliminary report is made on some experiments on 
the anunoniation of 'naste Hulfite liquor In view of the relatively 
large amounts of organic matter, chiefly lignin, present m waste sul- 
fite liquor, and m vieAv of the known chemical properties of ligmn, it 
seemed worth ^hile to attempt to ammoniate this material m the 
hope of thus obtaimng a nitrogenous product havmg the mtrogen 
chemically bound to the organic material The results thus far ob- 
tained mdicate that it is possible to obtain n product contammg as 
much as 10 per cent nitrogen, of which only a negligible amount is 
present in the foim of ammonium salts 

For the ammoniation expenmentb a batch of fresh waste sulfite 
liquor w as obtamed from a paper pulp mill * A portion of this was 
evaporated todiyness, dried at lOS^C , and analyzed by the standard 
A O A C methods (4) The following results were obtained 

Total PjOi -None 
Total N — 0 04 per cent 
'I'otal KjO- 0 1.5 pel cent 

A second portion of the waste sulfite liquor was neutralized with 
ammonia, e\aporafed to dryness, and dried at 106®C (A) The total 
nitrogen content of this amounted to 2 60 per cent In all the subse- 
quent ammoniation experiments, this matciial (A) was used The am- 
moniation was tarried out m two steel bombs which icvolved m an 
oil bath provided w ith thermostatic control A full description of the 
apparatus has been given elsewhere (5) Into each bomb 50 g of the 
<lry mateiial and 300 g aqueous ammonia (28 pei cent NH*) were 
placed In each experiment, the reaction products from the two 
bombs were combined, evapoiated to dr>nebb on the steam bath, and 
dried at lOS^C! Two senes of experiments were conducted, one at 
200'’C and the other at 220°C , m which the time of heating was 
varied The dried products obtamed \ aried in color from dark brown 
to black The analyses of these pioilucts arc recorded iii Tables 1 and 
2 (The total nitrogen and ammoniucal nitrogen were determined by 
the standard A 0 A C methods [loc at ] ) 

A more detailed report of the ammoniation process, together with 
additional data, will be publibhed later Attention is, however, called 
to the relatively high nitrogen content of the preparations and to the 
low, almost negligible percentages of ammoniacal nitrogen 

* The Hulhte liquur lued in our experimeDts was kindly lupplied by the Brown 
C ompany of Horlin, New Hampshire 
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TABLE 1 — Ammoniation of Dbt Rbuidui or Solfitb Liquor at 200'’C 

100*g of the dry residue of neutrelued sulfite hquor (A) and 600 ee Aq NH| were 

used for each experiment 


Ezpcnmtot 

No 

I ime of 

HmbDa 

(Uoun) 

Total \ in 

Dry Pnidurl 
(per 

Ammoniaoal \ 

ID Dry Product 
(per cent) 

1 

4 

7 30 

1 2i 

2 

8 

8 32 

0 3b 

J 

12 

8 Si 

0 20 

4 

10 

8 5b 

0 22 

6 

20 

9 07 

0 19 

TABLE 2- 

-Auhoniatiun or Ok\ Hi<hiou&. ot Huifitl 1 iquoh at iJO^C 

g of the dry residue of neuiraUied sulfite liquor (A) and 000 cc Aq NHj woie 


used for each oxponmont 



Tuii^ of 

J otaJ N in 

4iiiinoniacuI N 

EipenmMit 

Heating 

Dry Product 

in Dry Product 

No 

(Huurs) 

(per cent) 

(per cent) 

1 

4 

K 82 

0 ii 

2 

S 

9 ■iO 

0 20 

i 

12 

U 05 

0 li 

4 

lb 

<) 92 

0 15 

5 

20 

10 'S’j 

0 09 


FERTILIZER VALUE OF AMMONIA TED MAlBRiAL 

After ammoniation of the ttaste aulfite liquor ih effected the chief 
problem is how to utilize the product to moat economical advantage 
A natural query is, “Does it possess any \alue as a feitihzci ma- 
terial?” On the basis of nitrogen content, running as high as 10 5 per 
cent, the ammoniatcd sulfite lignin rates with 6sh scrap, tankage and 
cottonseed meal, vhich have been found to be valuable fertilizei 
materials Just how available the nitrogen in the ammoniatcd product 
IS to plants as compared with some of the regular nitrogenous fer- 
tihzer materials can best be determmed by vegetative tests undet 
greenhouse or field conditions Accordingly, piehminary tests were 
made in the Soil Fertility Greenhouse at Arhngton Farm to determme 
this pomt In makmg the greenhouse tests, 1-gallon glazed pots were 
used The soil used, designated Norfolk loamy fine sand, was ob- 
tamed m nearby Virginia and possessed a pH of 4 8 Both Umed and 
unlimed soil tests were made Millet was used as the test crop. 

In makmg the prehmmary vegetative tests 5 samples of the dry 
residue of ammomated waste sulfite liquor rangmg m mtrogen con- 
tent from 2 6 to 9 07 per cent were mixed with commercial super- 
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phosphute nnd muiiate of potash on u 4-12-4 basis * These 5 mixtuies 
weic compaiod iMth (1) .i inixtuie contuminK only superphosphate 
mid muiiatp of potash, an 0-12-4 uiixtuie, (2) a 4-12-4 mixture with 
diied blood .is the source of nitioKen, and (.1) a 4-12-4 mixture with 
nitrogen deiiveil equally from sodium iiitiate and ammonium sul- 
phate 

Additional tests included limuig the soil to leduee the soil acidity 
to .1 pH of () 8 fioni an oiiginal of 4 8 and icplantmg one of the senes 
Mithout fuither feitilizci treatment to determme how much, if any, 
iesidu<d efleet may ts* expected from the ammoniatcd matciial 

The lesults of these pielimmury tests show that while a much bet- 
ter growth of millet was obt, lined with the .tmmoniated material as 
a source of lutiogen in the 4-12- 4 niixtuie than with the 0-12 4 mix- 
tuie, in no case was the lesponsc etiual to that obtained with either 
diied blood or the mixfuie of sodium nitrate nnd ammonium sulphate 
Expressing the lesults of the pot tests ielati\elv, with the 0 12—4 at 
100, the nmmomated material is 128 7, diied blood, 187 2, and the 
moiganu salts, (i ‘ The oven dried weights in ginms, average of 
5 sets, weie ns follows 0-12 4 mixture, 22 1.1 gtams 4 12-4 (am- 
moninled sulphite lignin as souicc of N), 28 48, dned blood mixture, 
41 42, mid mutganu salts mixtuie, 42 84 

laming the sod pioiided liettei glow mg conditions for the millet 
test ciop, but whethei ineieased giowth w.is due to change of pH 
01 to an increase in the a\ mlnbility of the aninioniated material, oi 
peihnps to both of these f'letois, was not deteimmed m these tests 
'I'o do so w ould ha\ 0 1 cqun isl the inclusion of an 0- 12 4 tieatmcnt on 
limed soil Howe\ei, the growth of millet on the Imied soil failed to 
equal that pioduced with eithei dried blood or the murgamc salts on 
unliined soil 

One of the pot tests of the ammoniated mateiial (8 32 per cent N) 
was leplanted to millet without fuithei feinlizer ticatment, with re- 
sults expiossed iclntively as follows 0-12-4 mixture, 100, 4-12-4 
mixture, nmmomated material os a source of nitrogen, 77 7, dried 
blood mixtuie, bO, nnd moiganic salts mixture 44, thus indicating the 
possibility that the nitrogen m the ammomated material is made 
available ovci a longei growing pciiod than that in eithci the dried 
blood or the inorganic salts The oven dried weights of the millet 


> Four pci cent nitroRen (N), 12 |>er cent phosphunt acid (PjO*), 4 per cent potash 
(KjO) Rate of feitiliitr apphcation, 2C)00 pounds to the acre 

* rheee figures represent the lelative weights uf oven dried plant material obtained 
from an average of 5 leils 
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plants m the icplnntetl aeiies ^\cle as follows 0 12-4 mixtme, 12 15 
grams, ummoniated mixture, 9 45, diicd blood mivtuie, 7 30, and 
inorganic salts mixture, 5 35 grams 
The relatively lietter show mg of the 0 12-4 nuxtuic m the re- 
pUntcil senes was piobably due to the greater residues of phosphoric 
acid and potash, the soil used being paiticulaily lesponsive to the 
foimer fcitilizei clement The influence of the mixtures containing 
mtiogen, on account of hoa\ ler growth, was no doubt to remove more 
phosphonc acid and potash than did the plants giown without added 
nitrogen mateiials When icpl.inted without additiomil tieatment the 
piesuniably gieater lesiducs of phosphonc acid and potash in the 

0 12 4 pots probably induced a gieater giowth than oeeuriod in the 
pots to whith the intiogen materials also wcic added This state- 
ment may apply equally to the lesult obtained in the icplanted senes 
with ainmoniated waste sulfib' liquor, which pioduced a lictter yield 
of millet than eithoi the diied blood or moigaiiie salts mixture 

In cxfienmental woik now m progicss, the cHect of varying residues 
of phosphoric acid and potash is piactieally being taken i.irc of by 
leplenishuig these pbint food umslituents, thus making the response 
largely one dependent upon the lesidual nitrogen supply 
Hefoic final evaluation of the .immoniated matciial as a fertilizer, 
it w ill 1 m‘ necessary to conduct othei tests by employing diflfciciit soils 
and Cl op plants and by using the ammomatod sulhtc liquoi as a 
paitial lathei than as an entnc soune of nitrogen It will also be es- 
sential to deteiimne its value as a conditioning mateiial m imxed 
fertilizcis and as a sod mulch and its relative effectiveness under 
held conditions on prominent soil types Finally, it is interesting to 
note that notwithstanding the chemical natuie of the oiigmal ma- 
tciial liefoie ammoniation, the icsultmg piodmt showed up ftiiily 
well ns a feitilizei material m eompaiison with standard nitrogen 
cai Tiers 
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HYDROLOGY — The hutory and development of ground-water hy- 
drology ' Os( AH Edward Meinelr, U S (ipological Survey 


rXILIZAllON Ot GROUND WAIER 

DiRginK for water is doubtless a veiy ancient art Indeed, e\en some 
of the lower animals, Huch as the coyote, aie known to dig down to 
water where it occurs not far below the surfaee However, m the 
early stage of human development, men piogresseil very little be- 
yond the coyote in well digging because they lived near springs or 
streams which were convenient for hshing and hunting 

When men began to taise largo herds and flocks, the grazing within 
reach of natural watering places became inadequate, and the task of 
diggmg wells was taken up seriously, especially in and and semi-and 
regions Thus, the patriarch Isaac was very active and successful in 
diggmg wells, as is shown by the twenty-sixth chaptei of Genesis, 
which reads like a w ater-supply paper 

When men began to cultivate the soil the need foi water supplies 
was further increased Some of the most ancient agriciiltuie was Gai- 
ned on in and regions by means of irrigation, largely with watei 
drawn from w'clls Throughout the countries of southern Asia and 
northern Afiica, ground watci has, since ancient times, been exten- 
sively utilized for irrigation It has been estimated that on the penin- 
sula of India alone not less than 20,000,000 acres aie under irngation 
with watei obtained from wells— an acreage comparable with the 
total irrigated area in the United States > 

With the growth of cities and the development of industiy, the de- 
mands for new water supplies incieased immensely, and these sup- 
plies were m large part obtained from wells \t present about two- 
thirds of the public waterworks in the United States derive their 
water from w ells and these waterworks supply nearly 20,000,000 of oui 
population The ground-water developments for industrial purposes 
have become numcious and complex, and the requirements have be- 
come very exacting as to both quantity and quality of water 

The utilization of the ground water, of course, preceded by long 

< Preflideotml nddreHs deltveied before tho UeoloKical Society of Washington, Doc 
1^31 1 he term ground uuUer la here used to deeignato tho water in the inne of satur i- 
tion, that lit, tho water which ^uppliea ajirings ancTwelhi Tbt terms underground tracer, 
cubterranean toairr, and phrrottc irotcr are auai iiBod to designate this water The term 
phreatic IB derived from tne Greek word meaning a u ell It suggests the term phreaiology 
for the brunch of science that is here designated by the awkward term ground^traler 
hydrology Published nith the permission of the Director, IT S Geological Surve> 
Received March 23, 19 33 

* Cox, W G Arttaian nelU as a means of ttaUr sup/dy Hnsbane, pp 3-7 1895 
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ages the scientific atudy of the natural laws that govern the occur- 
rence and movement of this watei However, the problems of utiliza- 
tion have furnished the chief urge foi scientifac stuily, and most of the 
men who have made contributions to ground-water hydrology have 
been close to the practical pioblems of ground-water development 

ORIGIN OF GROUND WAIER’ 

From the dawn of history nearly to the present, the source of the 
water that flows from the springs has constituted a puzzlmg prob- 
lem that has been the subject of much speculation and controveisy 
Prior to the lattci pait of the 17th century it w,u> generally assumed 
that the water discharged by the springs could not be derived from 
the ram, first because the rainfall was believed to be inadequate iii 
quantity, and secondly, because the earth was bebeved to be too im- 
pervious to permit penetration of the ram water far below the sur- 
face With these two erroneous postulates lightly assumed, the 
philosophers devoted their thought to devising ingenuous hypotheses 
to account in some other way for the spring and stream water Two 
mam hypotheses weie developed one to the effect that sea water is 
conducted through subterranean channels below the mountams and 
IS then puiified and raised to the spiings, the other to the effect that 
m the cold daik caverns under the mountams the subterranean at- 
mosj^erc and perhaps the ouith itself are condensed into the moisture 
v\ hich feeds the sprmgs 

The sea-watei hypothesis gave use to subsidiary hypotheses to ex- 
plain how the sea water is freed fiom its salt and how it is elevated to 
the altitude of the spimgs The removal of the salt was ascribed to 
processes of either distillation or filtration The elevation of the watc'r 
was by different writers ascribed to processes of vaporization and 

■ The following publicntiona give intereating and valuablp accounts of the histoncal 
development of the theories on the origin of giound water 

Adamh, If D The artQtn of j/wanyt and rivers — an historical review Ftnnia 50 
No 1, Helsingfors, Finland, 1M28 See also abstrac t in ticol Hoc Amer Bull 39 149- 
150 1028, and note on Rainfall arid Runoff in Science 67 500-501 1Q28 
Aitiiauh, Jui lUH The a paa of Europe T ondon, pp 1 9 1862 
Haas, IIii lOMT QutUenkunde Leipsig, 1-10 lb95 
iMBKAtTX, £i> Earn d^hydro-gidogte Pans, pp 10-18 1930 
Kbilhack, Konrad Lehrbuch der Orundtraaaer und Quellenkunde Berlin, pp 
74-85 1912 

Maqbr, Henri /ci Moyena de d^couvnr lea eaux aouterrainea ei da lea lUiliaer 
Pans, pp 1-21 1912 

Martel, £ A Nouveau tratt4 dra eaux aouterrainea Pans, pp 77-98 1921 
PARAiiri I E, li' Abr6 L'Art de dicouvrtr lea aourcea 1856 Fourth ed 1896, pp 
64-112 
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subsequent condcnBation, to rock presaure, to suction of the wind, to 
jirebsurc exerte<l on the sea by the wind and waves, or later to capil- 
lary action One curious explanation was that, owing to the curvature 
of the earth, the water m the middle of the ocean is actually at a 
much higher altitude than the spimgs and hence furnishes the neces- 
sary head 

The Greek philosophers - We can well be sympathetic with the mis- 
conceptions of the old Oreek philosophers, who were pioneering m the 
vast untrodden fields of thought It appears to me that in some re- 
spects they w ere not very far from the truth The Greeks were famihar 
with ca\ernous limestone terroncs, and hence they conceived the 
subterranean regions to have great open spaces with natural processes 
comparable with those on the surface The writmgs of Homer (about 
1000 B C ), Thales (about 650 B C ), and Plato (427-347 B C ) con- 
tain passages which indicate that these ancient philosophers coi- 
lectly believed that the spring watei is demed from the ocean, Init 
erroneously postulated that this icturn flow occurs through suli- 
terranean channels Aristotle (384-322 B C' ) on the other hand, <le- 
vcloped the hypothesis of subteiranean condensation which was sug- 
gested by the condensation of atmospheric water vapor Quoting fiom 
Adams^ 

Anstotle said that the air surrounding the esith is turned into water by 
the cold of the hea\ ens and falls us rain He goes on to say that it is unreason- 
able fur any one to refuse to admit that the air which penetrates and passes 
into the crust of the earth also becomes transformed into water owing to 
the cold which it encounters there Within the earth’s crust it is condensed 
in the form of moisture which gathers into drops that run together into little 
trickling streams, so that the sources of the ruers as it were drip out of the 
earth and unite on its surface into brooks an<l mere The nvers thus flow 
from the mountains, because the mountains and high lands are suspended 
over the lower country like a saturated sponge It is on the mountains also 
the chief rainfall occurs and the water coming out of the earth unites with 
the ram water to produce rivers The rainfall alone is, he states, quite insuf- 
ficient to supply the rivers of the world with witer The ocean into which 
the rivers run does not overflow because while some of the water is evapo- 
rated, the rest of it changes back into oir or into one of the other elements 

The Roman philosophers and Vitnmus — The Homan philosopheis 
in general follow (‘d the Greek ideas, and did not contribute much to 
the Gieck hypotheses except erroneous details Seneca (3 B C -65 
A D accepted Aristotle’s condensation hypothesis, while Phny 
(23-7‘) A D ) adopted the sea-water concept and attempted to e\- 
plnm how' the water is elevated 


* Op «/ , p 4 Fiona MetooruloKia, Book I, IJ 
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The theory now generally accepted that the ground water is for the 
most part dciived from ram and snow by infiltration from the surface, 
was briefly but clearly atated by Marcus Vitruvius, who lived about 
the time of Christ Vitruvius was not a philosopher but an architect 
He produced a work on architecture m ten books, and in conformity 
with the importance given by the Romans to w .iter supplies, he de- 
voted one of the 10 books to that subject At the beginning of Book 
8, as quoted from the English translation by Givilt,® he stated 

As it is the opinion of physiologists, philosophers, and priests that all 
things pmceed from water, 1 thought it necessary, as in the preceding seven 
books rules are laid down for buildings, to describe in this the method of 
finding water, its different properties according to the vaned nature of 
places, how it ought to be conducted, and in what manner it should be 
judged of, inasmuch as it is of infinite importance for the purposes of life, 
for pleasure, and fur our daily use 

The mountains, he explained, leceive a large amount of rain, which 
they allow to pcrcoLite through the rock stiata to their b.ise, where, 
issuing forth, it giws use to stieams 

The wnUtn of the Dark —Dining the Middle Ages, according 
to Adams,® all the philosophcib and mterpretcis of Holy Senpture, 
fiom St Jeiome (340-420 AD) down, taught that the springs have 
then origin in the ocean 'Phey generally based this assumption on 
passages in the Bible buch as Kcclesiohteb 1, 7 “ \11 the nvers run into 
the hca, yet the sea is not full, unto the pl.ice fiom whence the rivers 
come thither they letuin again ” These waters stated that the sea 
watci escapes through holes in the bottom of the oiean, flows into 
the bowels of the eaith, and thence is elevated to the springs 

The early peiiod of modem iimek Bematd Pali'isy Beginning 
with the middle of the Ibth ccntur> nunieious publications ap|H.*ared 
which contained discussions of ground water, soim* of them relating 
primarily to this subject Until near the close of the 17th eentuiy the 
two old Greek hypotheses childly occupied the field, within.iny fan- 
tastic adoinments, although the inhltiation theory was explained by 
a few writeis, es])ecially m 1580 by Beinaid Palissy^ (1509-1589), 
French Huguenot, mventoi of enameled pottciy, and pioneei paleon- 
tologist 

Palissy was icaicd m poveity .mil was not educated in Greek or 
Latin He began eaily to observe nature and he based his theories on 

* GivilTj Josspu irchitrrlure, by Mwus Vitruvnin FoIIki, BdoU 8 177-2(M) 
Translated from the Latin, ISOO 

* Op at , pp S, 9 

’ Pamhsv, BfiRN\RD Ihncours admirable de la naiure de^ eaux el foiUainen tant 
naturellei qu^ariificielles I jHO 
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his own observations “T have had no other books,” he wrote, “than 
Heaven and Earth, which aie open to all ” His discourse on water and 
spiiRKB was written in French, whereas the philosophic tieatises of 
that peiiod were generally in Latin This discourse is in the foim of a 
Liscinating dialogue between “Theoiy” and "Practice ” 

"When for a long time," says Practice, "T had closely considered the 
cause of the sources of natural fountains and the place whence they might 
proceed, at length I became plainly assured that they could procei^ from 
or be engendered by nothing but the rains " Theoiy reiihes “After having 
heard youi opinion I am compelled to say that you are a great fool Do you 
think me so ignorant that I should put more faith in what you say, than in 
80 large a number of philosophers wno tell us that all waters come from the 
sea and return thither^ There are none, even to the old men, who do not 
hold this theory, and from all time we have believed it It is a great presump- 
tion in you to wish to make us believe a doctrine altogether new, as if you 
were the cleverest philosopher ” I’o which Practice replies “If I were not 
well assured in my opinion, you would put me to great shame, but I am not 
alarmed at your abuse or your hne language, for I am quite certain that I 
shall win against you and against all those who are of your opinion, though 
they be Aristotle and the beht philosophers that e\er lived, for I am quite 
assured that my opinion is trustworthy " 

Thus the argument is developed Theoiy defends fiist the sea- 
water and then the condensation hypothesis, while Piactice, with 
clear and valid arguments, shows the absurdities of these hypotheses, 
and then piescnts simple but convincing evidence that the giound 
water is deiived fiom luin 

Pnlissy\ very Hympathetu biographer, Heniy Morley," wrote in 
1853 as follows of the reception that was giv^en to Palissy’s theoiy of 
ground water 

“By his immediate heaieisPalissy'sdoctrme was accepted, and a few men, 
who read his books before they passed from obscure fame into unmented 
obli V ion, made practical use of his suggestion But by the body of his country- 
men, in his own day, the character of Palissy as a philosopher was not ap- 
preciated He was one or two — now and then even three- centuries m ad- 
vance of his own time, so that his own time had not ears to hear him with 
Moreover, France was busy upon other matters, and had no leisure to think 
for half a mmule about springs of water while there pre\ ailed a more en- 
grosaing interest in pools of blood " 

Tv\o great men of the 17th century who rejected oi ignored the 
teachings of Palissy were the German astronomer Johann Kepler 
(1571-1630) and the Fiench philosopher Ren6 Desiartcs (1596- 
1(>50) The hypothesis that the earth functions somewhat like an 
animal, or indeed that it is a living being, became current early in the 

• Mori Henry 7 /if of BerTtard Palwy of Raxnies 2 vole , BcMilon, IHS) 

The quotation and trinslation of dinlogui are in 2 124 125 
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17th century and had adherents as late as the 10th century Kepler 
adopted this hypothesis and expressed the opinion that the earth, like 
a huge animal, takes in the v^atei of the ocean, digests and a'^siim- 
lates it, and discharges the products of these physiologic U processes 
thiough sprmgs Descaitcs taught that the sea watei finds its way 
into the depths of the caith through undcrgioutid channels and is 
there vaporized by the heat of the earth’s interior, fuithermoie that 
the vapor rises through caveins, is condensed at higher levels, and 
thus supplies the springs " 

The age of Perrautl, Manollt, and Halley new epoch in the 
histoiy of hydiology began in the lattci part of the 17th centuiy 
through the work of Pieire Periault (1008- IbSO) and Kdm^ ManotW 
(1620-1684) and othei French physicists, and of the English as- 
tronomer Edmund Halley (1650-1742) 'rhese men put hydiology for 
the fiiRt time on a quantitative basis Periault made measuiements 
of the rainfall duiing three years, and he roughly estimated the aiea 
of the drainage basin of the Seme Riv’er above a point m Iliii gundy 
and of the run-off fioiu this same basin Thus he computed that the 
quantity of watci that fell on the basin as lain oi snow was about 
SIX times the quantity discharged by the river Oude as was his w ork, 
he nevertheless demonstiated the fallacy of the age-old assumption 
of the inadequacy of the rainfall to account for the dischnige of 
sprmgs and streams AIariott6 computed the dischatge of the Seme 
at Pans by measuring its width, depth, and velocity at approximately 
itfe mean stage, making the velocity measurements by the float 
method He essentially venfied Perrault’s results Vbout the same 
time Halley made crude tests of cvapoiation, and demonstrated that 
the evapoiation from the sea is suflicieut to account foi all the v\.iter 
supplied to the apiings and streama, thus removing the need foi 
Plato’s Tai taros or any other mystciious subterranean channel to 
conduct the water from the ocean to the springs 

The relative credit that should be given to Perrault and Mariotb; 
has been a ciucstion of considerable chsagreement A numlier of 
writeis have stated that Peirault opposed the infiltration theory 
Fortunately we hav’c in the U S Ceological Survey librvry a copy of 
the 1678 edition of his treatise on the origin of Hpiings,‘<* fiist pubhshed 
in 1674 If I read this text coriectly Perrault did not argue against the 

• bee Kkii hack, op eti , pp 7b, 77, Martei, op at , n 78, Paramri in, op ett , 
pp m 70 

l)e Uangtne den Sonta\ne»f Puiih, 1678 The namo of the author does not appeal 
in thiH volume hut it in evidently Peiiuult’a ticntise Heo tilso the previounly citea note 
hv Adama in rtoionoc, 67 ’>(¥> * 10 1 102H 
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inhltrtition theoiy, but rather explained that, wheieas Vitruvius and 
Palissy believed that ground- water recharge ot eurs chiefly from rnm 
and hnow on the mountains, he himself held that the ram feed> the 
streams diiectly, and that the seepage fioin the stieams on the lower 
slopes supplies the ground w ater, which eventually icturns to the sur- 
face in the low lands 

Manottt*, who discovered Mariotte’s law of gases, also known as 
Boyle’s law, piobably deserves more than any othei man the dis- 
tinction of being logardcd as the founder of ground-water hydrology, 
pel haps I should say of the entiie science of hydiology In his publica- 
tions, which appealed after his death in 1084, he defended vigorously 
the mfiltiation theoiy and cieated much of the modern thought on 
the subject " Adoulmg to the brief digest of his woiks by Keilhack,'^ 
he maintained that the water deriv'cd from laiii aiul snow penetrates 
into the pores of the cailh and accumulates in wells, that this watei 
percolates downward till it leaches impermeable lock and thence 
percolates laterally, and that it is suificient in qu.intity to supply the 
springs He dcmonstiated that the ram watci penetrates into the 
earth, and used for this purpose the cellar of the Pans Obseivatory, 
the percolation thiough the cover of which compnied with the amount 
of rainfall He also showed that the flow of spiings mcieases in rainy 
weather and <liminishes m times of di ought, and explained that the 
moie constant spiings arc supplied fiom laigei underground leser- 
V oirs 

The ground-w atei liteiature neai the close* of the 17th century, 
throughout the 18th centuiy, and m the early part of the Iflth cen- 
tury, was largely devoted to the defense of the old hypotheses as 
against the mhltration theory Nevertheless, the mfiltiation theory 
gradually but iiresistibly gained ground and eventually became al- 
most uiuiersally accepted among scicntista, while the old hypotheses 
became more and iiioic shadowy until they luiked only m obseuie 
haunts like emaciated ghosts 

Modem dt/endets of the condensation hypothesis — A rather comical 
levival of the condensation hypothesis of Aristotle was presented m 
1877 by the Getman geologist Volgcr** befoie a meeting of the »Society 

" Maki<)tt£, Eume Traxies du mouiHmmt des eaux ft dts autrfi cor in 1luxdf% 
IbsO AccurditiK to Keilhack, the complete works of ManotUS were publuthod in 
I tivdon in 1717 

Km hack, op , pp KO, 81 

*• VoruEK, Otto IHe uwinxcKaftUche Loxung der Waxser — ttifhesondcre der quel^ 
len/ragif nnt kuckstehl auj die 1 (rnorgung der iytadte Ver Deutscher Ing ZeitiKhr , 
Herhn 21 4S2 502 1877 
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of Geiman Kngiiifeis, m which he took the exticme attitude that no 
ground water is derived from ram Some ot his statements were ap- 
pioximutely as follows 

No ground water is den\ ed from lain w.iler No scientific doctrine is moie 
unfounded and more fallacious than the doctrine in regard to the origin of 
bpnng water from rain water K\en the strongest rain wets the eaith 
only superficially, penetrates only a little into the uppermost crust and le- 
moins suspended therein After eight days of the most severe laiiiv 
weather the ground at the depth of one-half nietci will not show the slightest 
trace of penetration by water If the ground ueie peiineable to water, in 
the manner indicatod by the prc\alcnt cloctrinc in regard to springs, could 
we sec before our c>es i ri\er flow from tlu heights of the mountains to llu 
sea^ Even if the river were c\or so iichly supplied with water, would it noL 
in its course have to losi' its water if the water peicohited into the ground^ 
Would not every ben have to sink beneath the hurface^ \\ ouid not the same 
have to happen to the ocean in bpiti of its great \ olume of w ilc i 1 he 
sea of air extends into the earth to unknown depths, jieihaps to the center 
The atmosphere, that is, the globe of the gaseous constituent of the aggre- 
gate earth, consists theieforc not alone of the set of iir that lies above the 
land and water suifsees The latter is rither onlv i slight appendage of the 
real atmosphere, the \ ’i[K)r-globe, which exibts in the gnmnd ind m the whole 
earth One ( in ssy, in general, that all the locks whuh constitute the 
eaith, as far as we know thorn, take up a liiger vdunio of air than their 
own bulk, so that the ground on which wt stand thereby coni uns so much 
air that it is just as though the giounrl were entirely absent and the whole 
space which it occupies were filled with ur 

This paper contained so many exaggerated and eiioiicous state- 
ments that it is surprising that it should hav^c received much atten- 
tion On the contiary, however, it gave rise to numerous papers — 
some of them huppoiting the condensation theoiy, some opposing il, 
and some taking an mtei mediate at titudc Although this revived con- 
densation theory nevci gamed much suppoit, it has peisisted to the 
present In 1921, Ototzkv,^^ the well-known Russian hydiologist, 
stated that the theory of mfiltiatioii has no solid scientific basis, and 
that infiltration of atmospheric piccipitation occurs to a consideiable 
depth only m exceptional encumstanccs and m lestiicled areas lit' 
mentioned condensation as an impoitant factor in ground- water re- 
charge 

The fiCienUjic habits of the infillraUon Uieoiy *Tn spite of these ap- 
parent flarebacks, the inhlti alien theory has become himly estab- 
hshed The work done in the United States alone has, it seems to me, 
conclusively demonstiated that the ground water is denved mainly 
from ram and snow The demonstration consists of abundant caie- 

Ototzkt, P Underground ualer and mrteorolugtral factorn Iloy Meteorologi- 
cal Soc (juart Jour , pp 47-54, 1021 ( LiaaslaUd from the French hy Ti 1) Hawyer ) 
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phases of the subject of pound \vatcr, and it should perhaps be con- 
Bideied that ground-watei hydrology, ah a bianch of science, had its 
bepnning at this time I refer especially to the work of the followmg 
men The engineer pjugfene Bclgrand (1810-1878), who in the first of 
his many works, published in 1846, made the fundamental distinc- 
turn between peimeable and impermeable foimations ns applied to 
grouml water,” the (lernian ihemist Kail (lustav Hischof (1702- 
1870), the results of whose work on ground water aic given in his 
text-lxiok of chemical and physical geology published about 1847, 
Jules Dupiiit'" (1804 ISOb), whose woik” on the movement of ground 
water was publishetl in 1848, the Vbb^ Paramclle*® (1700-1875), 
whose tieatise on ground water was published m 1856, Jean Dumas^' 
(1800 1884 *'’), whose “La .science des fontames” was published in 
1857, the hydraulic engineer Henri Darcy'* (1803-1858), often called 
the founder of the science of hydrology, the hrst icsults of whoseex- 
Iieiiinents on the laws of flow of ground water were published m 1856 
m .1 work with the modest title “JjC*s fontames pubhques de la ville de 
Dijon” and Henri Haran, who was associated with Daicy but active 
into the present eentuiy 

'I'wo notable workeis in giound water in a little latei penodwcie 
the Tiench geologist (Jabriel Auguste Daubife (1814 180b), and the 
fleiman hyiliologist Adolph Thiem (183b PK)8) Daubr^e made a 
laige and >aluablc contribution to the subject of the lelation of 
geologic btruetuie to the occuircuue and moiement of ground water 
Hih pimcipal lehults^weie published in three large \olunic*s in 1887 
Thiem was the pioneei of intensive ground-water work in Germany 
He mtioduced field methods foi making tests of the flow of ground 
watei and applied the laws of flow m developing water supplies Un- 
der his influence Germany became the leading country in supplying 

lUicincND, flludi hifdriAoQiqut de la /lailte ^unfrteurt du Bonn de la 

iSeoir, lH4b (or a list of HelKiAnd's priiiiipal piiblirations, from 1H4(> to IHKi, see 
Ma( ER, op nl , pp 13, 14 For un cMimnlo of hw »oik nee alito Potiirr, I-£on 
/ vluiin oir (la auurets 1 3-'j 1005 

For Rti e^timiitcof the work of Dupuit aud Dhic> h<pK>ii»k, llruMANN Oe- 
hjianule Wasui IIiillp, p U 1<I2S 

'* Ditpuit, fiMi'H Sltudtt Ihfonquf^ et praliqutn out le mowrminl dt$ taux eout- 
anlf 1 , Phi IN, 1K4B, alao TraM de la eondutU <( de la dt^liihitlton de* eaux, Pans, 1854 
^'1 For Hk(t(h of Paraiiiillt'H life and eetimate of his work see Maofh, op etl , pp 

(or (stimAte of Dumae’ work see Marti. i, op etl , p 79, Keiiih, op nl , p 0 
” llM’BR^b, A / ef eaur touletratnet a Vtpoqut aeluelU <i aux tpoehue* annennet, 
i vula , Pans, 1S87 For eetimatPH of Jlaubi^e’a work see Zittbi, K A , Geiektehle 
dee Ceolagte und Palaontulome ha Brule ific 19 fahrhunderlt, p 304, 1899 (English 
translation by M M Ogifvie-dordon, pp 200 202, 1<M)1 Pochat, op etl p 3, 
M\o>k, op nl , pp 18 20 
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the cities with ground wutei The results of his woi k appeared m a 
number of papers, the fust in 1870 Mention should also be made of 
the Italian hydiologist, 11 Spataro *■ 

(illOUND- WATER IlADROLOOl IN THE UNITED STATES 
IN THE 19iH tfcNrURA 

In the T’^nited States not much systematic gi ound-w ater woik was 
done before 1873 In 1856, (leorge (I Shumaid made a brief report on 
artesian prospects on the Til.uio Estacado for the Patifac Railway sur- 
\ey, which was not published until 1802 In 1857, the New Jersey 
floological Siiivey published the “(leology of the county of Cape 
May,” by (Jeoigc H Cook, which included a biief discussion of the 
artesian conditions Later leports of the New Jeisey (leological Sur- 
vey contain considerable information on the .iitesiaii wateis of the 
State by Lewis Woolmaii and otheis In 1850, W W Mathei pub- 
lished a repoit on certain artesian wells in Ohio Some early work on 
aitesian conditions was also done at New Orleans, C’harleston, S C , 
and in other paits of the country From 1873 to 1870, in connection 
with the Geological Survey of Wisconsin, Thomas C ('hamberliii 
made n thorough study of artesian conditions m Wisconsin His 
principal report on the aitesian wells was published by the State sur- 
vey in 1877, his well-known paper, “I'he lequisite and qualifying con- 
ditions of artesian flow,” was published by the U S Geological Sur- 
vey in 1885 

In 1881, C A White and Samuel Aughey weic appointed by the 
Secietary of Agricultuie as a geological commission to investigate the 
aitesian prospects of a portion of the Great Plains Then brief re- 
port, publisheil in 1882, contains only meager data and v'eiy general 
conclusions 

On March 27, 1890, Major J W Powell,” Director of the United 
States Geological Survey, piesented before the Committee onlriiga- 
tion of the House of Reprebentatives a remarkably inteiesting and in- 
formative statement on the artesian conditions and prospects in the 
and legions of the United States This statements show's that con- 
siderable ground-water work had already been done and that some 

” tor estimate of Ihiem's work see Kkilah, op , pp 9, 10 

“ liiifii, Adolph Obtr die Erjnebtgkett attennehc liokrlorker, Schachtbrunnerit 
ustp , 1870 For a list of some of Thiein’s later publications see Hiichter, (' S 
Theojetical tnveHtgaltonn of the moiton of ground a ater U S (jtol Hurvey Nineteenth 
Ann Rept , pt 2. p 1898 

“ Spataho, IJ Atorm diWacq^ui e fdragrafia ^oiierranea d^Italxa^ Milan, 1891 

" PowLLL, Major J W US (Ifol Survey Eleventh Ann Rept, pt 2, pp 260- 
278 1S91 
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of the mum features of the gi ound-u ater conditions of the country 
A\cie already undei stood Major Powell’s summary shows a master- 
ful giasp of the situation and his conclusions ha\e stood the test of 
time 

On Apiil 1, ]8')0, .in net was approved which authoiized the De- 
paitment of Agneultuie to make investigations to determine the 
location foi uitesian wells west of the 97th meiidian and cast of the 
Rocky Mountains Colonel Edwin S Nettleton, irrigation engineer 
of the Dcpaitment of Interior, was placed in ch.irge of the held work, 
Roheit Hay was appointed chief held geologist, and a number of 
other le.iding geologists were employed As Congiess diiectcd that a 
leport must be ma<le immediately after July 1, only bO days were al- 
lowed for making the investigation, and on August 20, 1890, the 
Secretary of Agrieultuic tiansinitted a voluminous repoit which con- 
tains niu(h loovlv-assembled iiifoimatioii on the iitesian conditions 
of the extensive legion covcied, and numeioiis lecords of head and 
dischaige that have acquiicd peculiai value m showing the approxi- 
mate origin.il aitesian conditions With subsequent appiopruitions 
and extensions of tune, the investig.ition was lontinued .md the re- 
sults weie published in 1891 and 1892 in scveial volumes that contain 
a laigc amount of mfoimation One of the geologists of thisSuivey 
was Robeit T Hill, who, T believe, has the distinction of being the 
hist to lecognize, in his repoit published in 1892, the impoitance of 
the watei in the v'alley hll 

About this time gie.it mtciest developed in giound water, not only 
m the and legions but .ilso in the more humid sections of the country, 
and many ground-water invcstig.itions were undertaken, chiefly by 
the United States (Jeological Survey Thus m the last decade of the 
19th (cntury a group of eminent American geologists diiccted their 
attention to giound water and pubhshed comprehcnsiv'e and thor- 
oughly sound areal reports on the subject Let us call the loll of these 
geologists in the order m which their first publications on ground 
watei appeared” Robert T Hill, W J McCee, Israel C Russell, 
Nelson H Daiton, Uobcit Hay, CJtove K (Jilbert, Fiank Ijoverett, 
Warren Upham, (leoige II Eldridge, W'llliam H Norton, T Way- 
land Vaughn, Edwaid Orton, S W McCallie, and Willard D John- 
son The laigest part in this early work was taken by Darton Near 
the close of the century notable work was also done on the hydrologic 

top ipfnon<(H to the hrnl and subBeq^uent publuAtions on ground Hater by ihew^ 
gtologutH, (WO Nit HOIS, J M GetUomc literature of \orth \mrrtea 1785 Pt /, 

Bibliography [J H C.tol Surviy Bull 746 1923 



JANUABT 15, 1034 MKINZLR OROUND-WAFER HYDROLOO'l 


19 


phases of the bubject of ground ^\atcI by thiee eminent Amenoan in- 
vestigatois Allen Hazen,*'* Fianklm H Kmg,^“ and Charles S 
Slichter 

GROUND-WAIEU IH DnOLOOl IN THE 2()lH ( ENTURV 

From the liegmnmg of the 20th centuiy to the present time thcie 
has been mcieased activity in the study of giound w.iter, with more 
workeis than in any earlici pciiod, and eonseciuently a lapidly in- 
creasing literature and a diffeicntiation of the subject along a num- 
ber of specialized lines This activity may to some extent lie judged by 
the considerable numbei of comprc*hensive treatises that ha\o ap- 
pealed on th(‘ subject, most of them the products of many years of 
ground-water iii\estigatioii by the authors I do not feel cjualified to 
select the Icadois in this lecent peiiod, but 1 will mention a few repre- 
sentati\c woikeis, all of whom made substantial contiibutions 

Vmoiig the Fiench my attention h.is been callcMl especially to the 
woik of the following men I/on Pochet, Edmond Maillet, F 
Dit*neit, Taiuis Dollc', Edouaid Maitel, and Edouard Imbeaux Both 
Pochet'* and Maillet'- published treatises m P)05 on the hydraulics 
of giound watei Martel has studied csspecially the occurieiice and 
movement of watei m cavernous limestone, and has also published 
a tieatise, alieady cited, on the gener.il subject of ground water Im- 
boaux since 188() has published extensn cly on the subject of ground 
watei, mcludmg a large recent vvoik on “hydrogeology,” already 
cited Dr imbeaux has the* distinction of being the Chaiiman of the 
Commission on Underground Waters in the \ssoci.ition of Scnentific 
Hydrology of the Inteiuational Union of (leodetics and (leophysics 
^mong the giound-watei hydiologists of (Jeimany I may mention, 
in alphabetical order E Ebeimayei, A (Jiund, \ Heitzberg, K 
Keilhack, H Kelloi.W Koehne, O Luegai, K Piinz, L Reutei, M 
Rothei, W Salmon, \ Steiier, (1 Thiem, and R Weyiauch These 
and other (lerman hydiologists have ptoduced a large and valuable 

Annual RepoiUof Matw State iioinl of Health, and ISOi 
*• KiN( , IN H Ob'tet vatioTui and txfnrtnu nt^ on the fluctuation in Ifte level 

and rate of rnovirnent oj ground uattr on thf His ‘\gn hxfrer fat m li S Wo<ither 
Bur Bull 5 1SM2 Fnnciplea and MndtUofut of Ihi move mtnts uf ground uattr U S 
Geol Survey lUth Ann Kept Pt -i, pp 50 204 IHOO 

” SLirHTKK, GiiAHib*4 S Theortltatl tnvtaltgalion of the motion of ground uatvr 
U S Geol Survey 10th Ann Kept Pt 2, pp 205 J84 1809 

“ PorHBT, T ^ON Studes aur lea aourcta ifgdraidique dta napitta aqutfhns ei dea 
aoureea et apjdicaltona praltqtus, 2 voIh , Pans, 1005 

*• Kduond Esmis d^kydtaidiquf souttrraine <t fluviale, Pans, 1905 
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litcintuic on the subject Among the ciutstanding productions aio the 
general ti catises by Prinz,*^ Keilhack,®' and Koehne *•* 

I am not f.imilini with the literature of Italy, but the high lank of 
that eountiy m giound-w ater a\ orkcan in some degree be judged by the 
f let that a bibliography prepared by Michele Goitani* lists about one 
thousand publications on the ground-water hydrology of Italy be- 
tween 1870 and 1023 Outstanding names are jierhaps those of (} 
C’uppari and M ( 'aiiav in 

Much valuable work has also been done in othei European coun- 
tiies I may mention in Russia, P Ototzky and Alexander T^ebedief, 
in Austria, Hans Hofei-Heimhidt,” P Forchheimer, O Smreker, 
Hubei, and ('harles Teizaghi, in Holland, Eugi'ne Dubois, J Pen- 
nink, and J Versluys, in Belgium, Renf* D’Andiimont, in Swit/ei- 
land, Allieit Ileirn, T Hug, and Arnold Slngler, in Sweden, I Richert, 
111 Denmark, Hilmai Odum , and in Spain, Baitotomii Darder Pciicis, 
who lecently published a tieatise on investigations of giound water 
'riie Biitihli hydrologists ha\c been acti\e in making areal ground- 
water surveys and in developing giound-water supplies but have pei- 
haps contributed less notably to the science of ground-watei hy- 
diology Outstanding n.imcs in this field arc those of Hoiace B Wood- 
ward** and William Whittaker, author of numeious areal giound- 
w.itci reports foi the Geological Survey of Great Britain Much 
giound-w itei vioik has been dune m Xustruln, India, and othei p iits 
of the Biitish Mmpiie, also in other paits of Asia and Afiica, in the 
Latin Ameiic.in countiies, and in the utteimost putts of the earth 
Most of this work has, of couise, been dcsciiptiv'e, but some critical 
investigations have lieen made, especially in Incha 

Beginning with the 20th century and extendmg to the present tune, 
a large amount of ground- water work has been in progress in this 
eountiy Most of it has been done by the staff of the United States 
Geological Survey, but much has also been contributed by many 
other woikers, especially m California Smee 1900 the Geological 
Survey has published moie than 300 papers, in about 190 volumes, 


^ Pbin/, h Ilandhuch drr HudroUigie Berlin, Ist e<l 1010, 2nd ed lOJi 
Cnntaiun bihlioeruplw winch listH the priiidpal public ationH of the hvdiologislH men- 
tKinod and of o^er European h>drologmtn 

** Km HACK, K Op cU , Ist ed 1012, 2nd pd 1917, Jrd in preparation 
** KnbHNk, W Orundua^^erkunde Stutigard, 192S 

CiOHTANt, MicHKit S€igmo biblxograjico drWtdrologta sotteranta d*Italia dal 
1870 al l^^i Cilotnale di Uenlogia Pratica, 19 1024 Containe also introduction 
conreming Italian ground-water work 

Orumlnasstr und Qurlltn, Braunschweig, 1912, 2nd td , 1020 
•• ¥fOODW AHD, IIOHArE B T/i( geology of uaier aupjdt/ London, \910 
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that relate piimarily to ground watei These publications are largely 
descriptne and areal, but altogether they unquestionably make a 
large contribution to the science of giound-Yvatcr hydiology** To 
Waltei C Mendenhall, I belic\e, belongs the chief credit for begin- 
ning systeinatK quantitative investigation, which has become char- 
acteiistic of oui woik in this countr\ 

ULVLLOPMENl <)1 Dll 1 MtLN 1 till \N( IIES OF THE SCIENCE 

I lU'esU gallons of artesian principles — last us now make a rapid 
surv ey of the dev elopment of some of the diffei ent In anehes of gi ound- 
v\ntcr hydrology Artesian wells have been m existence since ancient 
times, and were of great interest not only Ivecause of the spectacular 
])heii(>nienon of natural oveiflow but also because of the wholesome 
water which they furnished at a time when most water supplies were 
badly polluted According to Keilhafk, the Kgypti.m oases were sup- 
plied by numerous artesian wells as e.irly as 2,000 B C , .ind Kcilhaek, 
like some of the other authorities, lielieyes that Moses le.irned the art 
of well dulling from the Egyptians The study of aitesian water natu- 
rally laine next in histone, il development to that of the oiigin of 
spimgs Even befoie the eineigence of geology, the basic principles 
of aitesian pressure were understood Pioiu'crs in the development 
of the hydrost.Uic theory of artesian picssuie weie the Italian as- 
tionomei an<l geogr.ipher (hovanni f’.issmi (1()25 1712), .md the 
Itali.in physKian Bernatdini Hamazzim, whose best-known publica- 
tion appeared in KiDl In the fiist half of the lOth century, the 
French were active, not only m dulling artesian wells and impioymg 
iliillmg methods, but also in developing the principles of aitesian 
jnessuic and in making geologic ipplications of them in locating 
artesian water During this jnuiod the h^dlosttltlc theoiy liecame 
well established 

C’h.imlieilin’s papei published in 188,'> is a clear, ,ic< unite, and criti- 
cal statement of the geneial subject of aitesian conditions, based 
hugely on his own field studies Veiy modestly he st.xted that it was 
not an exhaustiv'o exposition of the subject and did not contain much 
that was original He did his work so well, howeyer, that the subse- 
quent prevailing attitude, at least m this country, was one of compla- 
cent assumption that the piinciples of the subject were completely 

** het W«ktoi-!5uppI\ Paper 427 foi U H GioloKKal Survey publicaliuna relating 
to giountl Hater up to I91S, and the Survey's list of publit ations for later jiapers Pub- 
lif at]on<t on ground Hater Hint i 192K are listed in the semi-annual volumes of Annotated 
bibliography of economic geology (picpirod under the auspicos of the National Ho- 
seanh f ountil) 
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mastered This attitude was challenged by M L Fuller in 1908 in 
his paper, “Summary of the controlling factors of artesian flows 
Wo now recognize that the hydrology of aitesian water is a compli- 
cated subject that offcis a laige field for fuither investigation Until 
recently attention has liecn directed mainly toward the static or 
structural conditions, with neglect of the hydraulics or dynamics of 
artesian w'atcr, although (’hambeilin recognized what w'C may per- 
haps call the dynamic principle, and, indeed, considered that his 
original contribution lay m the recognition of this prmciple 

Rock pressure w as assumeil by Thales about b50 R C , and later 
by Phny, as the agency foi elevating the sea water to the levels of the 
spnngs In modern times rock picssure has liecn suggested by difiTer- 
ent mvestigators as .i cause of artesian head, and there has been un- 
profitable argument between the champions of this theory and the de- 
fendeis of the orthodox hydrostatic theory Recent critical inteipieta- 
tion of the behavior of wells has led us to recognize that the artesian 
water supports a part of the load of the overlying rocks and that many 
of the water-bearing formations have measurable elasticity, however, 
this concept of rock pressuic supplements the hydrostatic theory 
without displacing it 

Development of the pnnnplee relating to umter tdltles anti presmre- 
indicating surface'^ — The concepts of the zone of saturation and of 
the water table, as the upper, frec-water surface of that zone, de- 
veloped later than the concept of the artesian basin In a sense the 
early scientific thought on ground water was deficient with respect to 
the third dimension It was generally considered that the water from 
the surface jiercolates downward till it reaches an impermeable bed 
and then percolates laterally over the upper surface of that bed to its 
outcrop This concept was amplified by the recognition of artesian 
structures in which the water becomes confined between two im- 
permeable beds More recently the concept has been developed, step 
by step, of a zone of saturation, with largo storage capacity, perform- 
mg the functions both of a huge rescivoir and of a very intricate sys- 
tem of conduits 

The simple concept of the water table has developed rather tardily, 
although a good contour map of the water table was published by 
Gustave Dumont** m 1856 Gradually we are coming to recognize the 

Fi'i LiH, ML U H Geol Survey Bull 319 1*)0R 

" Mbin/»k, O E Comprfsstbthty and elastteUy of arUnan aqurfers Eoon Geol. 

23 264-201 102S 

• Dumont, Guwtavk Lea eaux altmeniatrea de la vtllr de Lt4gf, ISW 
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Significance of the form of the water table, with respect to intake, 
movement, and dischaigc of the ground water, with the resulting 
sanitary apphcations, and of its fluctuations in response to devious 
processes of accretion and withdrawal of the ground water We now 
recognize that there may be two or mure separate zones of satura- 
tion above one another, each with a noimal water table, and that 
where an impermeable body occurs between a zone of saturation and 
an overlymg zone of ociation there can bo no water table or anything 
that functions like a w ater table 

Gradually we are gauung a better concept of the zone of saturation 
itself, recognizing that it may include divcise geologic formations, 
w ith all of the intricate stratigraphy and structure that the geologist 
iccogmzes and much more that is lieyond the reach of the present 
methods of geology but may ncveitheless produce pronounced effects 
on the behavior of the w ater We now lecognize that as a result of the 
rock structure the water in the zone of saturation is everywhere under 
a pressure gradient, which is not a simple linear affair, as in ordmary 
hydraulics, but is three-dimensional, and that the ground water is 
everywhere moving in the direction of the gradient, chiefly along the 
strata, either up or down the dip, but also upward or downward 
across the stiata 

The concept of the pressure-indicating surface, or piezometnc sur- 
face, has been recognized foi a considerable time, and contour maps 
of such surfaces have be<*n made for several decades Recently we 
have come to recogmze more clearly that these surfaces arc function- 
ally different from the w ater table, and that for any zone of satura- 
tion, with its single water table, there may be a senes of piezometnc 
surfaces each representing a different ground-water horizon The 
Fiench have distinguished between the niveau dcs caux (water table) 
and the mveau piezometnc, while the Get mans have used the term 
Grundwasserspiegel (ground-water mirror) to designate the water 
table, and have used for the other concept the French term Piezo- 
mctnsches Niveau, oi some German term such as Wasserdruck- 
Bchicht 

As in most other fields of ground-water hydrology, the foundations 
in this field have been laid by the European investigators ** Appar- 
ently, however, the Umted States has now taken the lead in this line 

** Vbatch, a C Fluetuaiwna of the wUer level tn welU, with epeaal reference to 
Long ItUmd, NY US Geol Survey Water-Su|>]ily Paper 15S 1900 Tme paper 
givee much information and many referent ee relating to the dovolopments of parte of 
thia Bubject poor to 1006 
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of investigation The automatic w ater-stage recorder is coming to be 
our principal instrument of precision in ground-water work It 
promises to make giound-water hydrology a more exact science and 
may prove to be of value in the study of geologic structure 

Invesiigationa of the relation between freth and salt water — The law 
of equilibrium between sea water and fresh ground water under non- 
artesian conditions was discovered by the Dutch engineer, Badon 
(jhyben, and w as announced by him m a paper in the Dutch language 
in 1887 It seems to have been independently rediscovered about 1900 
by Herzberg, of Beilin This important subject has been further de- 
veloped by a numbei of Dutch, Belgian, and German investigators al- 
ready cited The piinciples produced by the European workeis were 
mtroduced into Amcncan grouml-water work by Walter E Spear ami 
John S Biown,^' and h.i\e lieen effectively applied in the Coastal 
Plains of the Ignited States pi oper and m the Haw aiiaii Islands, under 
both aitesian and non-aitcsian conditions 

Intv’iUgations of the movement of ground water *' — About 184.1 J 
Poiseuille, in connection with his studies of the circulation of the 
blood, discovered the law of flow thiough capillary tulies - namely, 
that the rate of flow is propoitional to the hydraulic gradient In 1856, 
Darcy verihed this law and demonstiated its application to watei 
percolatmg thiough sand In the 76 years sime Darcy’s results were 
published, many Inborntoiy investigations of various phases of the 
problem of the flow of liquitls and gases through permeable materials 
have lieen made “ About 1899 King reinvestig.Ued the whole sub- 
ject, a little latei Slichter tested D.ircy’s law with lower hydraulic 
gradients than had pieviously lieen used, in older to approximate 
natural conditions more closely, and m 1923, in the hydiologic labora- 
tory of the Geological Surv'cy, tests were made under hydraulic 
gradients as low as 5 feet to the mile 'Fhc lesults of the w'ork subse- 
quent to that of Poiseuille and Darcy suppoit essentially the correct- 
ness of the law know n ns Darcy’s law 

** 8pi*ar, ^aitfr L Report on uaUr supply from Long Island soutces B<1 of 
New Yoik City ^\atol buppU 1 149-157 1912 

Bhowm, John S *1 aiudv of coastal ground uaier, uitk special ufcrence to Cem- 
nectxcut U H (jcoI Hurvov Water-Supply Paper 537 1925 Contains bibliography 
and diRc*)t of AmeiKan and foreign literature on coastal ground water 

^ Kvr more detailed statement of the development of this Bubjoot, with numerous 
rofouncos to publirntionn^ wo MaiNzrR, O F Methods of estimating ground-waier 
supplrrs U S Geol Survey Watcr-Bupply Paper 638 126-140 1931 

♦•for review of this subject to close of 19th century by King and bibliography by 
blichtci see U b Geol buivoy, Nineteenth Ann Kept Pt 2 

bri- ARNH, Norah D Laboratory tuts on physical properties of waUr-heanng ma- 
feria/s r S (Jool Survey W ate r-Hupply Paper 596 I 52-169 1927 



JANUARY 15, 1934 UEINZfcR OROUND-WATBR HYDROLOGY 


25 


The pioneer in developing field methods foi meamiring the flow of 
ground w atcr w as Adolph Thiem, whose first paper on the subject was 
published in 1879 Hia method w as to dig tw'O test wells approximately 
m line with the direction of the movement of the ground water as de- 
termmed from the slope of tlie water table, then dose the upper well 
with salt and at suitable intervals take samples from the lower well 
which he testeil for their chloride content A notable advance was 
made by Slichter in 1001 when he devised the electrolytic method 
In 190b (lunther Thicm,‘“ son of Adolph Thiem, published his 
paper describing the held method for determining peimenbility and 
rate of flow from a pumping test and the resultant draw'down in ob- 
servation wells This method is now used m the TTnited States and is 
being further mv estigated and <le\ eloped bv the ( leological Survey *'* 
Moie recently we have developed m this count) y, chiefly through the 
work of David fJ Thompson,'" a i ating-cui V’c method, by which an 
cmpiiu.d iclation is estalilished lietween hea«l ami inflow m areas m 
which giound water is extensively used 

Dye tests weie made by Doctoi Dioms, in Fiance m 1882, during 
an epidemic of typhoid fevei, and since that time frequent use has 
been made of dyes, chiefly in sinitaij'^ investigations, to tiaec under- 
giound sti earns, such as oocui in limestone *' In 1921 dye was used by 
Charles W Stiles ^ and his associates in connection with an investiga- 
tion at Fort (''aswell, N C , which involved a minute 5-dimcnsional 
auivey of the diiection and late of mov'cment of the giound water in 
a sand formation 

Molecular phyiia m relnhov to giound-walcr hydiologtj ’ — The two 
principal foiccs th.it control the water m the locks arc giavity and 
moleriilar attraction Many rocks have only very small interstices, 
and m these the molecular foiccs liecomc effective Indeed, the influ- 

Thiem, GUnihir H ^drnloguchi Mflkodtn, Lciprig, l*H>b 

Wkn7H, T K Ricent tnvf'ttigaliona of Thumbs mftkod for (itterminuig fttrmea- 
bthig of utUi rearing maift laU Amer CociphyBicU Union Ti inn , pp U1 

" THOuPhOff, David G Gronrui^it rUir supidttn of the AtlarUic ( itg ngion \ T 
Dept of Consorvaliun and Development Bull 30 15 8S 192s 

tor hiMtoripal dovclopnienl and bibliography of thiH subject sec Dole, R H 
Vnf of fluoTknmnxnihe Hiidg of undergrountl uaUra U h CjcoI SurvLy Watoi -Supply 
Paper 160 7 I 85 190(> 

“Siifm, (' W, Prohubst, TT U, Thomjhon, O E, and Stearns, N D Ez- 
lirrtnunial bnrttnal anti chemxral pollution of wtlbt vta ground wvi/tr, wUh a re/to/f on the 
geology and ground-uHiUr hydrology of the expirtmintal area at Fori ('asudl, N US 
Pub Health Service Tfygenic Lab Bull 147 1027 

“ For more detailed statement of thi development of thiH Hubject, with numerous 
references, soo MkiNfER, O E The ttcrurrence of ground uaiir tn the United SttUee, 
uith a dtacu^9%on of prtnnplcH U S (Jeol Surve> Water-Supply Paper 485 2-101 
Ih2l 
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ence of molecular attraction makes the hydraulics of ground water a 
quite distinctive subject 

Investigations of capillarity m wntcr-bearmg materials were made 
about 250 years ago by Perrault, who established the limits of capil- 
larity in sanfl and showed that water absorbed by capillaiity can 
never form accumulations of fiec water at higher levels Since Per- 
rault’s time the occurrence and movement of water under molecular 
forces in soils and other fine-gramed materials have been studied by 
many investigators in different countries and for a variety of pur- 
poses Among the distmguished early investigators m this held m the 
United States, m the order in which their first important publications 
appeared, are PiUgene W Hilgard, 1860, Franklin H Kmg, 1892, Al- 
len Hazen, 189.1, and Lyman J Rnggs, 1897 Many other mvostiga- 
tors m this field in both the Uniteil States and Europe might be men- 
tioned, most of them belonging to the present century Thus the re- 
sults of much critical investigation have become available for the uses 
of hyilrology In the hydrologic laboiatoiy of the United States Geo- 
logical Survey we aie now proceedmg w'lth the compiehensive project 
of determining the mechanical composition, porosity, moisture equiv- 
alent, and permeability of a group of samples from every watcr-boai- 
mg formation m the Umted States that is amenable to laboratoiy 
methods 

In our quantitative studies of intake, dischaige, and safe yield of 
ground water, we are vitally concerned with the mechanical composi- 
tion and porosity of water-beaimg materials, the capillary fringe, the 
capillary potential and the laws of tapillury movement of water, the 
specific retention, the specific yield and other varieties of effective 
porosity, and the moisture equivalent, wilting coefficient, and hygro- 
scopic coefficient, w'e arc eager to coopeiate with the soil physicists 
and agricultural engmeers m all investigations that involve the mois- 
ture properties of fine-text ured materials It appears that the Euro- 
pean literature on ground water is somewhat defective in respect to 
molecular physics and that the American hydrologists are makmg a 
definite contiibution m cultivatmg this field 

Investigations of discharge of ground water — Ground water is dis- 
charged by two processes the hydrauhe process, or discharge through 
sprmgb, and the less conspicuous but equally important process of 
evaporation — both evaporation directly from the soil and transpira- 
tion of plants m areas having a shallow water table 

** For more detailed hietoriral etAtement and references to (he literature regarding 
discharge of ground water by transpiration see Mbinzbr, 0 £ Plants at tndiealort 
of ground voter U S Geol Survey Water-Supply Paper 577 1927 
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The complex subject of the (geologic and hydiauhe conditions that 
produce bpimgs was one of the hist fields of giound-vratcr hydrology 
to receive attention and has been given much study Fluctuations in 
the flow of sprmgb and of ht reams at low stages was given critical 
study about the begmnmg of this century by Maillet, with the pur- 
pose of developing methods of foiecasting then flow He mentions*a 
number of investigators of this subject, dating back to 1863 The sub- 
ject has also icccived some attention in this couiitiy, by Arthur C 
Vcatch and otheis On .iceount of the drought of l‘)30, new interest 
has recently been developcul in this subject, and Lousidcrable investi- 
gation has been staiteil, especiallv as to the relation of the water 
table to the disehaige of springs and to the ground-water run-off 

The subject of the dischaige of giouiid watei b> transpiration of 
plants and evapoiation from the soil has until ic‘cently rot rc*ceivcd 
much attention either in I'luiojie oi in the UnitcMl States, for the leason 
that thc'se processes are not readily diseeined m humid regioiib One 
of the most curious defects of the early gioiind-watei literatuie in this 
countiy IS its silence on this subjec^t lOv^en the geologists who worked 
m the and West took with them the inadequate ideas acquired m the 
humid rc'gioiis and failed at first to appieciatc tlie magnitude of the 
ground-w ater resources of the and regions because they did not under- 
stand the signihcance of giound-water chscharge by tianspiration and 
soil evaporation 

These processes are, however, conspicuous when once disceined in 
and regions When we consider the vast development of giound- 
water supplies in southoin Asia and northern Afiica in vc*ry ancient 
times, w'e must believe that knowledge of this subject, especially as 
to the significance of native plants as indicators of ground water, is 
also very ancient Moses spent a large part of his hfe in stock-raising 
m a descit country, where he doubtless had numeious problems of 
w ater supply and abundant opportunity to observe the relation of the 
native vegetation to the occurrence of ground water Later he was suc- 
cessful in the tremendous undei taking of furnishing water supplies in 
this desert country to a great host of people, doubtless because of his 
first-hand knowledge of ground-watei conditions, including the sig- 
mficance of desert plants as indicators of ground water Vitruvius 
had a knowledge of plant indicators and evapoiation phenomena 
which he may have acquired by observations m and regions In his 
work on architecture he gave a list of plants that mdicate ground 
water and endeavored to specify the conditions under which they may 
be regarded as reliable indicators He also explained the process of 
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alkali accumulation by evaporation of ((round water Similar state- 
ments in icgard to plant mdicators arc found in the wntmgs of Pliny, 
who apparently quoted Vitruvius, and m those of Cassiodorus, in the 
sixth ccntuiy, who obtameil his ideas largely fioni an “aquilegc,” or 
professional wrater fander, who came to Rome from the and legions of 
Africa “Because of the great aiidity of the terranes of his country,” 
wrote Cassiodorus, “the ait of disco\crmg springs is theie cultivated 
with the greatest care ” 

Vitruvius and the othei Roman writers who have been mentioned 
discussed also less tangible methods of locating ((round water, such as 
color and dampness of the soil, mists rising from the ground early m 
the morning, and sponges becoming moist when placed in shallow 
holes m the ground Obv lously these methods bordci closely on divin- 
ing, oi w ater-w itching, and it is gioatly to the credit of Vitruvius, 
Pliny, and C’assiodoius that none of them recognized divming or any 
other magical method foi locating ground water Although the means 
suggested by Vitiuvius as aids in finding water may not have had 
much value, yet they were serious efforts to discover piacticable 
methods at a time when the science of geology was still a complete 
blank 

That plants m geneial, and especially foiest trees, draw upon the 
giound-water supply has been locognized by numerous authorities m 
locont time's Most of these have, howcyei, not been much concerned 
as to whether the plants withdraw water from the zone of saturation 
or meielj absorb the soil moisture bc'fore it reaches the water table, 
and they have not distinguished betwc'en different species in this le- 
spcct 'I'he lelation of specific plant specie's to the water table was 
iec()((niz('d by F Amy in 1801, Ficdcnek V Coville in 18<)3, and the 
Danish ecologist l<lugcn Wai ming in 1895 The subject of plant indica- 
tois w <is treated at length b> Henri Magei *'■ in 1912, and lefciences to 
plants that depend on giound water are found m many publications 
relating to and legions 

In the last 26 years the geologists and hydiaulic engineers who have 
worked on ground-watci problems in the wcstcin pait of the United 
States have giv cn considerable study to evaporation of ground w ater 
and to the native plants that habitually feed on ground water, the 
depths to which the plants of each species will send their roots to 
reach ((lound water, and the quality of the water that they indicate 
Tank expeiimcnts of the rate of chschaige of ground water by capil- 


*• Mai PR, Heshi, O/i cit , pp IIO-IIS 
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lary rise and subsequent evaporation Rere made by Slichter m 1905, 
Charles H Lee m 1910, R B Sleight, in 1916, and other investiga- 
tors more recently In 1912 Lee“ pubhshed the results of his mvesti- 
gations in Owens Valley, Calif , m which he made tank experiments 
of the rates of discharge of salt grass with different depths to the water 
table, and applied these rates to a map which he made of the salt- 
grass area showmg depths to the water table Since that time a num- 
ber of investigations have been made m which areas of ground-water 
discharge have been mapped and lates of dischaige have been ap- 
phed thereto 

Daily fluctuations of the water table were observeil by King in his 
experiments at Madison, Wis , in 1888, and he recognized their sig- 
nihcance m recording the discharge of ground water thiough vege- 
tation The method was successfully applied by (1 E P Smith, m 
Arizona, by the use of w ater-stage recorders on wells in 1917, m tracts 
of cottonwood and mesciuite, and latci also in tracts of salt grass and 
alkali sacaton Smith also developed the theoiy of upwaid percola- 
tion and showed that the daily \egetal discharge could be computed 
from the rate of rise of the water table at the noctuinal mid-stage if 
the specific yield were known More recently Walter N White,'’^ in 
his work in Escalante Valley, Utah, dev'iscd methods of evaluatmg the 
daily fluctuations m terms of quantity of water discharged, and de- 
veloped the method of computing ground-water discharge from the 
dry weight of the principal phreatophytes 

INVESTlOATIONb OF THE CHEMISTRY OF OROUND WATER 

1 Will not attempt to sketch the development of our knowledge of 
the mineral composition and chemical reactions of the ground water 
and of their relation to the occurrence, movement, head, and tempera- 
ture of this water Much good work has been done in this field, which 
mvolvcs chemistry, physics, and geology, but much remams to be 
done Fortunately, w'e now have a chemical laboratory in the United 
States Geological Survey, devoted entirely to the investigation of the 
natural waters, in w'hich, under the direction of W D Collins, aie 
analyzed samples of water from practically all water-beanng forma- 
tions in the United States, collected by the geologists who are m- 
vestigatmg these formations 

** Lse, C H An intensive stiidy of the voter re$oureen of a part of Ouens Valley^ 
Calif U S Geol Survey Water-Supply Paper 294 53-00 1012 

" White, Walter N A method of estimating ground-uater supplies based on dis~ 
charae by plafUs and evaporation from toil, results of investigations in Escalante Valley t 
Utan U 8 Geol Survey Water-Supply Paper 659 1-106 1012 Thia paper con- 
taiDS a statement of the work of King and Smith 
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The subject of the physiological effects of the natural maters is 
closely lelated to, lathcr than a part of ground-mater hydrology The 
subject IS mheicntly so obscure that it lends itself to further befogging 
by pscudo-scicntisth Horn ever, there is heie piobably a field for 
genuine research , at leofat, tlus is suggested by the discovery of the 
function of iodine in preventing goiter and the recent discovery by 
Margiiiet Smith'* and her associates of the lelation of fluorine to the 
puzzling affliction of mottled teeth 

INVKSTir. ATIONS OF THE BIOLOGY AND HAC IhRIOIAXU 
OF OROUND m'^ATEU 

Considerable study has been given to the subject of living organ- 
isms in ground watei, but loss to the h> drologic conditions under 
which these organisms exist Woik on the occurrence, viabihty, and 
movement of bactciia m ground viater has both sanitary and scien- 
tific significance, but is difficult because it must be done under aseptic 
conditions llacteria aie introduced into molls by the drilling pioc- 
esses, and theicfoie gicat caution must be exercised in drawing con- 
clusions ns to the origin of bacteria delivered by wells, even when the 
samples aic taken by the most appiovcd methods The Fort Casmell 
investigation, by Stiles and his colnboicrs, mas exceptionally valuable 
becauM? of the clcai evidence that it pioduccd of the viability and 
movement of Badennm coh in a bed of water-bearing sand, under 
rigid bacteriologK al control and under definitely determined hydio- 
logic conditions However, the results have only hmited application, 
and further work must be done befoie broad geneializations can 
safely be made 

bTATUS AND PROSPFC TS OP GROUND-WATER HYDROLOGV 

It IS evident, from the foregoing sketch of the hibtory and develop- 
ment of ground- watei hydrology, that although much effectiv'e work 
has in the aggregate been dune in this branch of science, it is still in a 
formative condition, with relatively few workers, and with an im- 
pressive front of problems that are fairly begging for mvestigation 
The mam stimulus and support of ground-mater hydrology has al- 
ways been the human need for m'ater supplies, and the glory of 
ground-water work has been that human betterment, through the de- 
velopment of more abundant, convement, and wholesome mater sup- 
pUes, has followed close m the w'cvke of our work However, this 

“ Smith, M C , Laniz, E M , and Smith, H \ The caune of mottled enamelf a 
defect of human tetth Univ of Arizona Exp Sta Ttth Bull 52 1*1 Jl 
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utilitarian urge has become ho extreme that at present in this coun- 
try practically all funds available for ground-u ater work must be used 
m appl}nng our knowledge to specific ground-water surveys or water- 
supply problems, with virtually no opportunity for research work ex- 
cept as it IS carried on madequately and almost surreptitiously in con- 
nection with these utihtarian projects We are constantly compelled 
to follow the wasteful course of applying the bttle that we now know 
instead of bemg able to devote a reasonable part of our efforts to the 
fundamental task of developing the basic principles of the science so 
that m the future we will have something more worth while to apply 
What IS pnmanly needed at piescnt is not more money for ground- 
water work but a more rational use of the money that is spent 

The term hydrology has never come into such general use as might 
be expected m view of the magmtude and impoitance of the subject 
that it covers This fact is m itself not of much consequence, but it is, 
I suspect, indicative of a real weakness that has pervaded the Bcience, 
particularly in so far as it applies to the ground water Certainly 
ground-water hydrology has suffered from the fact that the workers 
in the subject have largely been in two groups, madequately corre- 
lated, namely, geologists, who have devoted their attention to the 
structure of the w atcr-bearmg formations without sufficient under- 
standing of the laws of physics that govern the behavior of the water 
in them, and hydrauhe engineers and physicists, who have studied 
the laws of fluid mechanics w ithout sufficient knowledge of geology to 
apply their resultB effectively It is doubtless desirable that we should 
continue to draw our recruits partly from the university departments 
of geology and partly from the schools of engmeering, with smaller 
numlx‘rs from the depaitments of physics and chemistry Moreover, 
it is evident that as the subject of ground-water hydrology develops, 
specialization withm the subject will become increasingly necessary 
However, to obtain the best results it is imperative that we recognize 
more largely that although hydrology is built on geology, physics and 
chemistry, it has a distinctive techmque and subject matter, much as 
we recogmze that the science of geology, although it is built on 
physics, chemisti} , and biology, has its distinctive technique and sub- 
ject matter 

While we recogmze that ground-water hydrology is largely built on 
geology, we should also recogmze that, conveisely, a properly de- 
veloped science of ground-w ater hydrology will be a hubatantial aid 
to geology, because the materials of geology are to a considerable ex- 
tent the product of ground w atci Geologists encounter many prob- 
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lems that involve ground-water hydrology, but frequently, because of 
the lack of a backgi ound in the subject, they are incompetent to deal 
effeetivcly with these problems The proximate reaMins for this lack 
are obviously to be found m the textbooks of geology, most of which 
treat ground water only in a rudimentary if not amateurish manner, 
and in the university departments of geology, most of which have 
paid almost no attention to the subject The more fundamental reason 
IS doubtless to be found in the lack of organized subject matter that 
ground-w'ater hydrology has had to offei C^ourses devoted largely 
to ground-water hydrology are at present given at Harvard and in a 
few of the other universities With the progress that is bemg made 
in the development of the subject, I behove it is safe to predict that 
befoie long no department of geology that undeit.ikes to train gradu- 
ate students will be considered complete unless it offers a course in 
ground-water hydrology, not meiely as a branch of economic geology 
but as a part of the foundation upon which the training of a geologist 
must lie built 


HOTANY — Hawaiian algae collected bg Dr Paul C Gallnoff ' Mar- 
shall A How £, New Yoik Botanical Garden (Commumcated 
by William R Maxon) 

Under date of March 28, 1932, William R Maxon, \ssociate Cura- 
tor, Division of Plants, Umted States National Museum, sent to the 
writer for study 23 jars of marine algae, collected in the summer of 
1930 by Paul C Galtsoff of the Bureau of Fisheiies Part of the speci- 
mens came from Kaneohe Bay, Oahu, and part of them were from the 
Pearl and Hermes Reef, w hich lies in the mid-Pacific Ocean approxi- 
mately in North Latitude 27° 45' to 28* and in West Longitude 
175° 45' to 1 70° Most of the latter material was apparently obtained 
from a sand or “coral” bottom at depths of 2-07 ft m water of tem- 
peratures ranging from 22 7°C to 27 3°C The Pearl and Hermes Reef 
lies more than 1200 miles northwest of Oahu, and it has been con- 
sidered desirable to keep the two localities separated in the following 
list So far as is known to the w liter, no algae have hitherto been re- 
ported from the Pearl and Hermes Reef However, a considerable 
number of algae, largely of plankton habitat, were collected m 1896 
by H Schauinsland on Laysan, which lies about 300 miles southeast 
of the Pearl and Hermes Reef These weic recorded in 1905 by E 


* Ripeivfd \ugu^t il, lOH 
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I^mmermaun,* who listed 451 speciea and \aneties of algae, chiefly 
plankton forms, from the Hawauan Archipelago These records and 
others were brought together by V MacCaughey in 1918 m a paper 
entitled Algae of the Hawaiian Archipelago * 

AUIAK FROM K\NEOHE BAY, OAHU, JULY, 1930 
CHLOROPHYCEAE 

Dict^obphaeria cavernosa (Forsak ) B0rp 
Dtctyosphaeiia favulosa (Af? ) Dec 
I)icT\08PHA>niA VI RSLmsii Wcb \ Bosse 

This is distinguished from the preceding by hai mg a solid thallus and 
by the numerous noedlc-hke processes fnini Iho walls into the cell-cavities 
Halim>da DibCOiDEA Dccaisno 

Dredged in H ft of water 

PIIAKOPHYC'EAK 

H^DKOtLATiiRUS CLATHHAios (Bory) M A Howo 
flydroclathruH cancellalue Bory 
Turbinaria ornata (Turn ) I Ag 
SAKOAbbUM I'CHlNOCAnrUM J Ag 

Stenle and without vesicles, leaves apparently broader (up to 10 mm ) 
than in the typo and with more cryptostomata 
Sakuassum polvphvllum tissivoLiUM (Inm 
Padina COHHFR 80 NI 1 Bory 
DlCTlOTA acutiloba J Ag 

Attached to Snrqassum polyphyllum Jusifolium 

HHODOPH\( EAE 
Tnchogloea subnuda sp nov * 

Thalius strongly culeiBod (calcareous axis 0 75-1 b mm in diameter, the 
peripheral free layer about 0 2-03 mm thick), 12-20 cm long or high, ir- 
regularly 3-7 times aubdichotomous and here and there subpinnate, outer 
cells of cortical filaments subglobose and ellipsoid to subpynform, 9-21^ 
(mostly 13-18/1) brood, the terminal often smaller (lO-12/i), cystocaips 

* Die Mgenftora der isanduieh~In 9 eln Hot Jahrb 34 b07 003, />2 7,8 PKl'i 

» Hot Gar 65 42-57, 121-149 

* Fronde valde oaloarea (axi calcareo 0 75 1 0 mm lato, ntrato periphrnco ca 
0 2-0 1 mm crasao), 12-20 cm alta, irregulanter 1-7-plo subdichotoma et passun iub- 
pinnate, colluhe filorum cortioalium extenonbus subgloboBia et ellipsoideu aut sub- 
pynformibuB, 9-21/1 (plerumque ll-lS/i) latia, apirahbus aaene minonbua (10-12 m), 
cyatocarpua aubgloboaia, 55-90// in dism , involucro valdo reduoto, plerumque verti- 
cillo prooeaauum uni- aut bi-cellulanum uno conatanti, in matuntate pro parte maxima 
orculto, monoua, anthendiia et procarpiia plerumque late remotu, aut ahquando di- 
oica (7) 

S|>ecimen typicum in ainu ''Kaneohe” dirtn, inaulao "Oahu” hawaiienaii, Tul 1030, 
Paul C GalUon legit Tnchogloea lubnea Huttera, Minneaota Bot Stud 3 11-21 pi 
6, 6, 1903 Non Tnchogloea lubnea (Harv ) T Ag 
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Fig 1 — Trtehoglota $ubnuda More than half of the holotype dried 
fiom lluid-pieaerved mateml Natural aue 
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Hubglobose, 55-90/1 in diameter, the mvolucre ver> rudimentary, UBually re- 
duced to a single whorl of mostly unicellular excrescences, commonly con- 
cealed at matuiity, apparently monoicous, with a somewhat wide separa- 
tiOD of anthendia and procarps, and with a tendency to dioioiam [Figure 1 ] 

Type specimen collected in Kaneohe Hay, Oahu, by Paul C Galtsoff, 
July, 1930 The hold y pc is divided lietwecn The New York Botamcal Garden 
and the United States National Museum 

An excellent detailed description of TruhogUtea subnuda, with illustra- 
tions, was pubhshed, under the name Truhogloea lubiicn (Harv ) J Ag , by 
F K Huiters in 19(H • This descnplion was based on fluid-preserved ma- 
terial, collected by Josephine K Tilden, June 13, 1900, at Kahukti Point, 
Oahu Dried specimens from the sime collection weie distributed as No 
419 of her American Algae, under the name Ntmahon lamulosum Harv 



Fig 2 — Tridiogloea lubnca Cotype in tht Biitush Musoiim X|> 


1 his name belongs to a “species inquirenda” from New Zealand, the de- 
scription of which, “fronde vermiformi compressa (2-J hneas lata)” does 
not seem to fit the Hawaiian plant Miss Tilden describes the color (which is 
lacking in Galtsoff's fluid-preserved specimen) as “brownish-red ” 

The drawing of specific hnes m the genus Trtchogloca is a bit difficult 
The color, the size, the degree of calcification, the mode of branching, the 
size and form of the cells of the corticatmg filaments, and the monoicous or 

^ Obaervationa on liichogloea liibrna Minnesota Bot Stiiditn 3 11-21, 5, 6i 

1901 




36 JOURNAL 01< THL WASHINGTON ACADLH\ OF SCIENCES VOL 24 , NO 1 


dioicous distnbutLon of the sexual cells all seem to be subject to considerable 
variation The most stable characters arc found in the cystocarp and more 
particularly in the development of the rudimentary pericarp just beneath 
it The wnter has enjoyed the privilege of examining the types, or at least 
authentic specunens, of all the species that have been referred to the genus 
Tnchoqloea h^bnuda differs from all of them, or at least from the two legally 
publishe<] species, Tnchogloea lubrica (Harv ) J Ag (type from Ooleva, 
Friendly Islands) and T requienii (Mont ) Kutz (type from the Red Sea), 
in the greatly reduced or \ostigial character of the rudimentary involucre 



Fig 3 — Tnchoigloea Tea uiernt One of two original si>erimenB in 
the Muaeum d'Histoire Naturelle, Paris Natural aise 


This consists commonly of a single verticil or pair of umcellular or two- 
colled excrescences or rudimentary bracteal filaments immediately below 
the auxibary stalk-cell of the cystocarp Rarely there is a one- or two-celled 
outgrowth from a lower cell (see Butters, op cit f 11, IS, 15, ejid 16) These 
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reduced bracts are nearly always wholly concealed by the development of 
the oystocarp In Trtrhogloea lubrtca and T lequtenxt^ the cystocarp is sub- 
tended by a usually conspicuous nidimentaiy involucre, consisting of 3-6 
whorls of simple or once or f wice furcate filaments ^ The eystocarps in these 
two species are dome-shaped, cyhndnc-dome-ahaped, subconic, or occasion- 
ally subglobose, and 90-140/i in maximum diameter, while those of Tncho- 
gloea svbnuda are subglobose and 55-90/a in diameter Less stable distinctive 
characters of Trtchogloea ^uhnuda are found in its heavier calcification and 
its more dichotomous branching (compare Figitrfs 1, 2, and 3) 

Laurencia yamadana sp nov ^ 

Frond spreading or rechnnte, 5 7 cm (or more^) high or broad, in branch- 
ing irregularly 3 or 4 times compounded (or when prcsseil and <lned, 
pfiGudo-tn-quadripinnate), the branches mostly divaricate, the pninary 



* 8eo Okamura's representation of the cystocarp of T lubrica. Icon Jap Alg 4 
pi 197, Jig 6 1923 

^ Fronde offusa aut reclinata, 5-7 cm (an plus?) alta aut lata, irregulanter 3-4-tiea 
compositi-ramosa (aut, compressa et exaiccata, pseudo-tri-quadripinnata), ramis 
plenimque divaricatu, pnmanis 2-4 cm iongis, ramulis ultimu clavatu obtusis et 
2-) mm longuautplerumqueaubtereti-turbinatiBautverrucaeformibiiBCtO 45-0 8 mm 
longia, quoquoverse egreilientibus, pro parte maxima spatus buib loagitudinibus 
aequalibus separatis, caulibus vel ramis primauis teretibus aut aegre compressa, circa 
1-1 3 mm orasaa, oellulis superficial ibus angulati-^uborbiculanbus, 2Q-45/i latis, in 
sectione transversali parum aftioiibus quam latis, denique saepe separantibus, ramu- 
lorum ultimorum cellulis auperficialibus ovahbus aut subclhpticis a superficie visis, 
ie-40/i in diam max . parietibus crassis, in sectione transversmi cellulis valhformibus, 
plerumque bu altioribus quam latis, aut in regione apicali ter altionbua, cellularum 
medullarium parietibus partes incrassatas non oatendentibus, partes aliae desun t 

Cum Ilypnea nxdxjica 1 Ag oonsociatam. speciem Laurencuu palxtadae Yamadae 
affinerm in sinu Kaneohe” dicto, insulae ^'Oahu” hawaiiensis, Jul 1030, Paul C 
Galtson legit 
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2-4 cm loDfi;, the ultimate hranchletb clavate-obtuse and 2-3 mm lonf; or 
mostly subterete-turbinate or verrucaeform and only 0 45-0 8 mm long, 
emerging in various planes, for the most part separated by spaces equal to 
their own length, main axes terete or very slightly flattened, about 1-1 3 mm 
in diamctei, their suiface cells angulate-suborbicular, 20^5/i in diameter, 
rather thin-Wtilled, often separating, in transverse section slightly higher 
than biOiul, surface cells of ultimate branchlets often oval or subelkptic 
with longer axis transverse, in maximum diameter, thick-walled, in 

transverse section palisade-likc, commonly twice as high as broad, or, in 
apical region, thrice as high, walls of medullary cells without lenticular 
thukcnings, other parts wanting [Figure 4 J 
Apparently assod ited with Flypnea rndtjira, near Wilcox wharf, Kaneohe 
Hay, Oahu, Paul (’ (JaltsolT, July, 1930 The holotype is divided between 
1 he New \ork Botanical (hirden and the United States National Museum 

Lauiemta yamadatui la^longs to Yamaxla’s section Pahsadoc and is prob- 
ably more alhed to his Laurtneta palimda^ of Japan and Formosa than to 
Ins L tuUrmcdia of Japan It appears to differ from Laurencia pnlisada m 
its less distichous branching ind m its shorter, more divaricate, and less 
(apitate ultimate branchlcls 

H\ CNPA NiDiFicA J Ag ( Inginally descnlied from thc Hawaiian Islands 

('hondria TFNuissiMA (Ciood & Woodw ) Ag , var Apices of the ramuh 
are occasionally broad and obtuse as m v ar intermedia Grun 

PoLVblPHOMA T0NGA1LN8IS IlarV 

ALGAK frUOM PEXKI, AND HERMES REEF 

CHLOROPHYCEAE 

Microdictyon setchelbanum M A Howe, nom nov 

MunMiKtyonveUeyanumfVmv Calif Pub Bot 14 501 / 1929 

Not Decaisnc, Arch Mus Pans 2 lib 1841 
In 21 ft of water, temp 25 5°C , Pearl and Hermes Reef, Station 31, 
Galtsoff, July 21, 1910 Filaments 230-4 Wg broad Only a few fragments, 
attached to a Lavifncia 

The name Minadniyon velleyanum Decaisne was manifestly proposed as 
a substitute for Velley's Confen^a umbilxcata from New South Wales The 
circumstance that Dccaisne at the same time confused with it a very dif- 
ferent plant from the Sandwich Islands docs not alter the fact that, so far 
as the technicalities of publication are concerned, the name MicrodtUyon 
velUyanum rests solely on Decaisne’s citation of Velley's descnption and 
illustration of the Australian plant (Trans Lann Soc 5 lb9 pi 7 1800) 

Caulerpa serrulata (Forssk ) J Ag 
CauUrpa freytinein Ag 
In 2-4 ft , Sta 42 

*\auada, \ Umv ('nlif Publ Bot 16 196 fig cnndpf 4 fie a 1931 



JAXUABY 15, 1934 


HOWli. HAWAIIAN ALGAR 


39 


Halimeda cttneata Henng 
In 2-4 ft , Sta 42 
Halimeda opdntia (L ) Lamour 
A rather Bmall-soKmented form, m 22 ft , Sta 28 
CoDiuM CORONATUM Setchell 

In 10 ft , Sta 68 Type from Tahiti 

PHAKOPHYCEAE 

CoLFOMENiA BiNUOBA (Ruth) Derb & Sol , forma 
Attached to Halimeda opuntia in 22 ft , Sta 28 
H\droclathrus CLATHBATU8 (Bory) Howe 
Hydroclalhrus cancellatui Bory 
In 2-4 ft , Sta 42 
'rirnuiNARiA ornata (Turn ) J Ag 
In 2-4 ft , Sta 42, in 5 ft , Sta 41 

SaRQASSUM FILULIFERITM (Tum ) Ag 

Floating, Sta 84, Aug 16, also, in 6 ft , Sta 38 

()f the four plants collected at Station 38, one is copiously supphed with 
t he air-vesicIcs from which the species derived its name, one shows only one 
> esicle, and the other two have none The plants from Station 38 differ from 
the floating specimen of Station 84 in their hghter rolor, in their often more 
setaceous leaf-segments and mure obscure midnbs, and in the somewhat 
shorter pedicels of the vesicles They seem to approach Sargaesum iftoeeum 
Yendo,* the type of which, like that of S ptluhferum, is Japanese.^but'fhost 
uf the leaf-segments are distinctly flattened and show an obvious costa The 
vesicles m both the floating and attached forms have occasional cryptic 
stomata, a character that Yendo demes to >S' inluhferum and allows to the 
upper and median vesicles of his S selareum 

SaBGABSUM VULGARE LINhARIFOLtTM J Ag (^) 

In 24 ft of water on coral and sand (probably unattached], Sta 60 The 
specimen agrees very well with Yendo’s figure of this variety (op cit pi 
^)i represented in Japan 

RHODOPIIYCEAK 
Laurencia galtsoffli sp nov "* 

Forming compact cushions 1-2 cm high, branching irregular, for the 
most part subdichotomous or somewhat corymbose, the main divisions 

• lourn Coll Sci Imp Univ lokyo 21 M) pi 7 figs 6 7 1907 
Frondibusoaespitea compat. tas 1 2 cm altaa formant ibuB* plerumque irregulanter 
ramosis, plerumaue subdiohotomu nut aliquando corymhosia, segmentm principahbuB 
tcretibuB nut flubteretibui, plerumque 0 45-0 78 mm craasis, ramulifi ternuaalibus 
teretibuB truncati-obtuBU, 0 4-0 62 mm oraBBiB, juvenilibua aliquando Bubturbrnaiis, 
< olluliB BuperficialibuB a Buperhoie viais plus minuBve hexafcontB, in partibua veterihuB 
ublongui, 36-110/1 m diam max, in sectione transveraali suborbiculaiibuB, circa 




Fig f aurmrta golf soffit Type, top from fluid, lo^er same 
matcnal diietl Natural sue 


iO 'iJfi nllu, lu puitibuH junioiibus pleiumque ieviter mammiformi-promineatibua, 
panotibuB 5 '15 m crassin, rcllularum medullanum panotibus incraasationibus lentiou- 
faiibus aut annularibua saepe instructia, partes aliae desunt 

In piofunditate d in in loco “Pearl and Hermes Reef" dicto, Oceani Pacifaci, Lat 
27''/>2'35" Bor Long ITdM?' Occ , Paul C Qaltsoff legit Spocies Zr pannosos Zanard 
foputan aflinis est 
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terete or flubterete, mostly 0 46 k) 0 78 mm in diameter, terminal branches 
cylindnc and truncate-obtuse, 0 4-0 62 mm in diameter, the younger oc- 
casionally Bubturbinate, surface cells more or less hexagonal, becoming ob- 
long in older parts, 35-1 lO/i in maximum diameter, cell walls 5-15/i thick, 
cells n>unded and nearly isodiametnc in transverse section, about 30-52/i 
high, usually lightly mammiform-protuberant in younger parts, walls of 
medullar} cells often with lenticular, arcuate, or somewhat annulate thick- 
enings, other parts wanting [FiaiiHj!i 5 J 

On sand and coral bottoms, in ten feet of water, temp 26 4**C , Pearl and 
Hermes Reef, Station 68, Lat 27® 52' 35" N , Long 175* 47' W , Paul C 
OfaltsofT, August 2, 1030 3 he onginal material, consisting of one clump of 
more than one plant, is divided between The New York ^tanical Gaiden 
and the United States National Museum 

From Laurent la pannosa Zanard of Sarawak, which wc know only from 
onginal description and figures, L galhoffii would appevr to differ in its 
cylindnc rather than vcrrucoeform ultimate branches and in its more 
dichotomous-corymbosc branching, from L nnna Houe of the Bahama 
Islands (this species also often has lenticular thickenings in the walls of 
its medullary cells), in its absence of rhisoidal haptera and its coarser seg- 
ments (0 4-0 78 mill i»s 0 1-0 43 mni ),fn)m L pygmaea Weber-van Bosse, 
of the Uhagos \rchipelago, in its more dichotomo-coryrabose branching 
and coarser hegments, from L humdte Sotchell & Gardner of (>lanon Island, 
Revillagigedo Islands, in being much more slender and more freely branched, 
in its more polygonal surface cells, and in the usually manifest lenticular 
thickenings of the walls of the medullary cells, and from L lorymboha J 
Ag of the Capo of Good Hope, in its much smaller size 

Some of the plants gniw attached to another species of Laurencia^ pos- 
sibly a reduced multifarious form of the following Laurencin sp 

LviniNciA sp 

Fronds 3-5 cm high, rather diat inctly compressed, subpinnate or hero and 
there subbi pinnate or irregularly branched from a percurrent axis, mam axis 
1 2 mm broad, ultimate branchlets \erruc.iefoim to cylindnc-clavate, 
surface cells mostly hexagonal, 30-45/i in diameter, rather ihin-walled, often 
broider than high in transverse section, those in apical regions usually 
inainniiform-protuberant, walls of medullary c<*lls apparently without len- 
ticular thickemngs, stichidia short 

In 21 feet of watei, on coral sand, Station 31, July 21 Only five or wx 
fronds were collected Some of them are distinctly complanate and very 
nearly distichous, others show branching m v anous planes The species may 
be allied to Laurencin (ariilaginea Yamada from Japan and L troptca 
Yamnda from the M irunne Islands, but the plants are smaller and simpler 
than in either A A Heller’s no from 2158 Oahu, distributed asLourcncio 
pinnatiffda, probably represents the same species 
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GONIOLITHON FBUTbSCENB Fosl 

In 2—4 ft , Stft 42 

Porolithon sp and Lithophylium sp orcur in small quantity (so far as 
shown by specimens obtained) in 5 ft of water on a bottom of “broken 
corals,” at Station 41 More abundant than either of these is a mysterious 
compact calcareous crust that shows on decilcification delicate intertangled 
short-celled filaments l-2/i broad No such slender filaments have been re- 
ported for the Lithothammeae, so far as is known to the writer No repro- 
ductive cells have been identified with certainty Apparently the same thing 
occurs in the West Indies (Compare Howe No 4592, from Jamaica, which 
IS a bnlliant bnek-red when living ) 


BOTANY- New plants mainly from western South America — /Y ‘ 
Ellsworth P Killip, U S National Museum 

Most of the species described m the present paper are based upon 
specimens which I have compaied with type or authenticated material 
at the Royal Botamc Gardens, Kew, the British Museum (Natural 
History), the Museum d’Histoire Naturelle, Pans, the Botamsches 
Museum, Berlm, and the Jardm Botameo, Madrid To the diicctors 
of these institutions I wish to express my appreciation of the many 
courtesies extended during the course of these studies 

Pilea ulei Killip, sp nov 

Herba dioica glabririma, stipulae minutae, triangulares, caduoac, folia si- 
milia et subaequalia, ovata vcl clhptico-ovata, apice caudato-acuminata, basi 
acuta vel subobtusa, sorrata, dcntibus apiculatis, tnplinervia, ncrvis ad 
tertiam partem laminae attingrntibus, cystolithis supra linearibus subtus 
punctifoimibus inflorescentia 9 cymoso-paniculata, pedunculis ct ramis 
tonernmiH, achacnis ovatis minutis lae\ ibus 

Plant herbaceous, succulent, 35 cm or more high, glabrous throughout, 
stipules minute, triangular, soon deciduous, petioles slender, 1 to 2 5 cm 
long, the lowermost up to 5 cm long, leaves of a node similar and subequal, 
ovate or elliptic-ovate, 5 to 10 cm long, 1 5 to 3 5 cm wide, caudate-acumi- 
nate at apex, acute or rarely subobtuse at base, serrate except at base (teeth 
strongly ascending, apiculate), tnplinerved (nerves extending to upper third 
of blade), thin-mcmbranous when dry, the c3rBtoliths linear on upper sur- 
face, punotiform on lower surface, plants dioecious, pistillate inflorescence 
diffusely cymose-pamculate, up to 6 cm long, the peduncle and the branches 
\ ery slender, the penanth segments unequal, the largest barely 0 4 mm long, 
achenes ovate, minute, 0 5 to 0 6 inm long, smooth 

Type in the herbarium of the Mus6um d'Histoire Naturelle, Pans, col- 
lecteil on moist rocks, Serra do Oratorio, State of Santa Cathanna, Brasil, 
\pnl, 1889, by E Ule (no 1194) 

^ Published bv permissinn of the Secretary of the Smithsonian Institution For 
preceding parts of this series see this Journal 1A 5b5-57I 19ib, 19 101-145 1420, 
21 347-3m 1031 Received September 16, 1433 
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Thw specie'^ ai)parently i*) most closely related to t he Penman P < itnodoi a, 
diffenn^ in having caudate-acuminale, sharply serrate leaves (obtuse or 
short-aeuminate and crcnate-serrate in P fi/rirwfora), bearing linear cysto- 
hths on the upper surf ice and pumtiform ones on the lower surficje The 
leaves aie suggestive of P thutibola, of Hrn7il, but their cystohths are very 
different 


Pouzolzia scabemma Killip, sp nov 

Ifainuli subqundrangulaies, di nse villosuh, folia alteinata, elliptico- 
lanceolal i, ipice attenuito-icunnnila, concolona, glabra, supra valde 
punctatO'seibn, subtus Iiievia, flores in glomerulis axillanbus, scbsilibus, 
.indrogyncis, eilyx cT feio id basiin 4-loba1iis, staniinin 4, c<il3oc 9 bi- 
dentalus, puliorulus, stigm.ile hhforme, caduco, achacnia lateovoidea, 
I levia 

Brine hlels sub(|uudr ingulai, densely villosulous, stipules narrowly luncc- 
lincai, 7 to K min long, about 1 5 mm wide at base, subul.ite at apex, pale 
it margin, spiringly pilosulous without, glabresccnt within, petioles sub- 
(|uadi angular, 1 to 2 5 cm long, densely villosulous, leaves alternate, 
elliptic, lanceolate, 8 to 13 cm long, 3 to 4 cm wide, ittenuute-HCuminate 
it apex, rounded at base, symmetrical, entire, 3-nerved (lateral nerves 
extending to slightly ubeive middle of blade), leticulate-veincd (nerves and 
veins pale l>eneath), eoncolorous, glibrous, stiongly punctate-scabrous 
above, snuMith beneath, flowers in dense sessile androgynous axillary gloin- 
crules, btaminatc flowers about 1 5 mm wide, 4-lobed nearly to base, the 
lobes tnangulir-acute, apiculite*, puberulent, the stamens 1, the filaments 
about 0 S mm long, the inthcrs sul>orbiculnr, pistilUte penanth obscurely 
stnate, bidentate, pul>crulent, stigma filiform, soon deciduous, achenos 
broadly ovoid, about 1 2 mm long, subacum licit e, smooth, iiistious, light 
brown 

Type m the V S National Hei barium, no 703,919, collected at Santa 
Martii, Department of Magdalen i, (‘olombia, in 189S or 1899, by H H 
Smith (no 143b) F3uplicates at Berlin, British Museum, Fielel Museum, 
kew, and New York 

In the general shape of the lca\es this species resembles P obUqua and 
P peholnta Both of those plants have densely pubescent fohage, not at all 
scabrous In P obhqua, moreover, the leaves are ncvrly sessile and strongly 
obhque 


Phenax weddellianus Killip, sp nov 

Planta suffnitescens, caule tenue subquadrangulato, folia parva, ovuta 
vel ovuto-lanceoUta, acuta, trmervia, integcrnmi vel piucidentatu, supra 
sparse stngillosa, sublub pilosula, flores in glomerulis parvH lixis, andro- 
gyneis vel rare uniscxualibus, flores c? podiccllati, pengomo fere od medium 
tnlobatu, lobis tnangulato-ov atis, stainmibus suborbiculatis, flores 9 
absque penanthio, broctcis 3 parfim connatis achacnia terna mcludcntibus, 
achaema anguste ovoidea, acuminata, sparse villosula 

Plant suffnitCHCcnt, the stem slender, up to 3 mm thick, subquadrangular, 
essentially glabrous, stipules lanceolate, about 1 6 mm long and 0 b mm 
wide, deciduous, petioles 1 to 2 mm long, leaves ovate or ovate-lanceolate, 
5 to 18 mm long, 3 to 8 mm wide, acute at apex, subacute at base, entire or 
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With 1 or 2 coarse teeth on either side, 3-nervcd, sparmKly strigillose above, 
spanDj^ly to densely pilosulous beneath, inflorescence axillary, loosely 
flowered, shorter than the petioles, the flower-clustcrs androiymous, rarely 
unisexual, staminate flowers pedicellate, the pedicels 1 to 1 2 mtn long, the 
perianth 2 mm long, glabrous, 3-lobed nearly to middle, the lobes triangular- 
ovate, the stamens 3, suborbicular, about 0 8 mm long, pistillate perianth 
none, the achenes in groups of 3, enclosc<l by 3, partially coalescent, finely 
villosulous dark bracts 1 5 to 2 mm long, the stigma elongate-filiform, 
achenes narrowly ovoid, I mm long, acuminate, dull, \ery spanngly 
pilosulous 

Typo in the herbarium of the Museum d'Histoire Naturelle, Pans, col- 
lect^ in the Dop«irtment of Cuzeo, Peru, October, 1839, to Febniary, 1840, 
by Claude Gay 

Weddell has noted upon the label accompanying this curious specimen 
‘Thenacis species anomala aut genus novum ille affine ” It may well repre- 
sent a genus distinct from Phenax, and if so, one that is undcsenbed In all 
the species of Phenax with which I am acquainted the naked achenes are 
surnmnded by free bracts which become more or less spreading and are not 
at all penanth-hke In this plant the bracts are partly united and enclose 
three achenes, their stigmas long-exserted, the unopencsl cluster giving the 
appearance of a perianth with three stigmas In general habit, especially in 
the shape of the leaves and the loose flower clusters, the plant resembles 
Phenax laxiflorm 

Gaiadendron macranthum Killip, sp nov 

Frutex ubique glaber, folia opposita, obovata, obtus.v, basi cuneata, sub- 
tUB dense punctata, inflorescentia raceinosa, flonbus terms, laterahbus 
breviter pedicellatis, terminali scssih, calyx cyhndncus hmbo patentc in- 
tegro, pctala 7 libra, anguste Imeana, filamenta petala suboequuntia 

Shrub about 2 meters high, glabrous throughout, branches subterete, 
leaves opposite, obovate, 3 5 to 5 cm long, 1 5 to 2 3 cm wide, obtuse at 
apex, cuneate at base, short (about 4 mm )-petioled, 1-nerved (nerve im- 
pressed above), densely punctate beneath, coriaceous, lustrous, inflorescence 
racemose, 10 to 15 cm long, the branches opposite, divaricate, squarrose, 
bracts similar in texture, shape, and punctation to the leaves, 2 5 to 0 8 cm 
long, 1 to 0 4 cm wide, persistent, flowers in three’s, the lateral short- 
pedicelod, Ihe middle sessile, the bractlots ovate, 5 to 7 mm long, 4 to 5 mm 
wide, concave, persistent, calyx cylindno, about 4 mm long, 2 mm m di- 
ameter, the margin flaring, entire, petals 7, distinct to base, narrowly 
linear, 3 to 3 5 cm long, about 1 mm wide, acute, orange, filaments sub- 
equal to the petals, the anthers narrowly oblong, about 4 mm long, stylo 
aubequal to the filaments 

Typo in the herbarium of the Field Museum of Natural History, no 
562,433, collected at Putts, Choimacota Valley, Province of Huanta, De- 
partment of Ayacuoho, Peru, altitude 3,400 to 3,500 meters February 27 
to March 12, 1926, by A Wetorbauor (no 7523) 

This is one of the non-parasitio Lioranthaceae, true trees or shrubs, which 
have been placed in various genera, but now are usually referred to Oataden- 
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dron From G punctalvm^ G tagua^ and G puracerihe the proposed species 
differs in the large Icaf-hke bracts, larger bi act lets, and longer petals 

Phrygilanthus lineons Ivillip, sp no\ 

l^rutex parasiticus glabcr, rami teretes, folia alterna vel subopposita, 
lineana, obtusa, sessilin, obscure l-nervia, mflorescentia subcoryinbosa, 
floribus terms pe<ljcella<is, bracteolae lrmngulari-o\atae, i)ersislcnte8, 
cupula teres, denticulata, cal>x quirn cupula paullo longior, subinteger, 
poiala Hiiguste hnouna, acuta 

Parasitic shrub, glabrous thioughout, brandies terete, grass-green, the 
internodes 2 to d 5 cm long, lea^eb alternite or subopposile, Imonr, 2 to 
3 5 cm long, 1 5 to 5 mm ^ide, obtuse, s<iraetimes minutely mucronulatc 
at apex, slightly narrowed at base, sessile, obscurely 1-nerved, fleshy, in- 
florescence subcorynibose, compact, the flowers in three’s, pedicellate, the 
pieduncJcs and ix^dicols squarrosc, (he pedicels 3 to 5 mm lung, brtctlels 
triangular-ovate, 2 to 3 inm long, 1 5 to 2 mm wide, conca\e persistent, 
cupuk cupulifoim, 2 to 2 5 mm long, terete, dcniiculate, calyx slightly 
longer thin the cupula, subentire, petals 6, narrowly linear, 2 to 2 5 cm 
long, 0 7 to OK mm wide, acute, bnght rod or scarlet, filsmcnts very 
slender, about 2 cm long, anthers hncar-oblong, 3 mm long, style subequal 
to or slightly longei than the petals, fiuit o\oid 

Type in the U S N itional Herbarium, no 1,281,718, collected at Talars, 
Province of Pai( i, Dcpirtnicnt of Piuri, Peru, Septernbei 16, 1925, by 
Oscar Haught (no 9) Represented also by Weberbaucr’s 7765, collected at 
La Brea, m the sime province, and perhaps by Townsend’s 8W, the latter 
having lea\ea up to 6 cm long and 1 5 cm wide 

This species is nearest to P ftaqdlan^ (Cham & Schlechl ) F.chl , a plant 
ranging fiom southern Bn/il to Argentina, which Las a longer cupula, 
with more pronounced teeth, and deciduous hractlets The proposed species 
does not appear to have the flagellule habit of P flagdlnns The leaves arc 
suggestive of P runeifohus (RAP) Kichl , but in that species the flowers 
are solitary Weberbauer notes that the plant was parasitic on species of 
\tana Haught states, a slender semi-trailing plant growing nearly 

always on algauoha [Prosopis Zmicnsis] The branches leach a length of 6 
to 8 feet Flowers are producetl throughout the year, and are bright red 
The two species of Ixiranthaoeae commonly found here [this and Pstlta- 
canthiL8 obovaius] aie not infested by insects to any extent, but goats seem to 
prefer them to any other plant Goat-herders break pxna off trees with long 
poles for their animals ” 

Phrygilanthus tumbecensis Killip, sp nov 

Frutex paiasiticus glabcr, folia oppfiMta, angubte oblonga, subfalcata, ob- 
tusa, sesbilia, mflorescentia Inxe corymbosa, bracteolae tnangulan-ovatac, 
eoncavue, cupula patellifomus, remote denticulata, petala lineana, acuta 

Parasitic shrub, glabrous throughout , branches terete, drying dark brown, 
leaves opposite, narrowly oblong, subfalcate, 5 to 10 cm long, 1 5 to 3 cm 
wide, obtuse at apex, narrowe<l at base, sessilo, 1-nerved with numerous ob- 
scure ascending secondary nerves, flobhy, inflorescence loosely corymbose, 
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the peduncles stout, Bquarn>sc, about 1 5 cm Iour, the secondary branches 
opposite, stout, the flowers in three's, bractlets tnangular-o\ ate, 2 to 3 mm 
long, concave, fleshy, subpersistent, cupula patelhfomi, 2 to 2 5 mm long, 
4 to 5 mm wide, remotely denticulate, calyx subcylmdric, slightly exceeding 
the cupulu, denticulate, petals 0, linear, 3 to 4 cm long, about 1 mm wide, 
acute, “fiery red with yellow pomt", anthers linear, about 4 mm long, style 
about 4 cm long 

Type in the (T S National Herbarium, no 1,420,154, collected m moun- 
tains east of TIacienda ('hieaina. Province of Tumbez, Depaitment -of 
rumboz, Peru, altitude 500 to 700 meters, Febiuxry, 1027, by A Weber- 
bauer (no 76()8) 

This IS a much coarser plant than P limans, to which it appears to be 
most nearly allied The leaves are opposite and much bioader, and they have 
a \ ery blunt apex The inflorescence is few-flowered and the pet ils are larger 
All the specimens of lajranthaceae diseuHsed in the present paper I have 
(ompaied with mateiial at the herbaria at Heilm 

Hesperomeles goudotiana (l)cne ) Killip 

Ostconuhs qoudotiana Dene Nouv Arch Mus Hist Nat 10 182 1874 
iSpecimens examined Colombii Cundinamarca Bogoti, Muiis 4328 
(Madiid, U S N M ), (foadot (type. Pins), Tfiana 1182 (Berlin, Pans, 
I S N M ), Peiez 1002 (U S N M ) 

I fully agree with Macbride, Schneider, and others that Osho7nehs should 
lie rcslnotod to the II vwauan and Chinest species 

Hesperomeles pachjphylla (Pit tier) Kilhp 

Osteomeles pachyphyUa Pittier, Contr U S Nat Herb 20 100 1918 
Specimens examined ('olombin P.inmo de Buena Vista, Huila (Iroup, 
(’entral (’ordillera, Pittier 1181 (US N M , type) Ecuador Piohmcha 
Turubamba Valley, Ftnmn29S (U S N M ) Alangasi, Firmtn 610 (U S 
N M) 


Hesperomeles mtida Killip, sp nov 

l^rutex, ramis adultis cinorois, glabris, jumonbus rufo-hirsuto-tomcntosis, 
ff)lia late ovaiu vel suborbiculata, apice rotundata, basi cordulata, crenata 
vol crenato-serrata, supri mtida, pihs nigrescentibus tenuiter hirsutula, 
subtus m costi dense rufo-hirsutula, mflorcscentiae pauciflorae, fructus 
globosus, rubei, rufo-hirsuto-tomentosus, lobis calycis tnangularibus acic- 
ularibus 

C'ompact shrub, 1 to 2 meters high, the older branchlets cinereous, glab- 
rous, the younger rufo-hirsute-tomentosc, leaves broadly ovate or sub- 
orbicular, 1 5 to 2 5 cm long, 1 5 to 3 cm wide, rounded at apex, cordulatc 
at base, short-pctioled (petioles up to 5 min long, rufo-himutulous), 
eremite or erenate-serrate, above lustrous and finely hirsutulous with 
blackish hairs, becoming glabrous, beneath densely nifo-hirsutulous on 
midnerve, loss densely so elsewhere, the pnncipal lateral nerves 12 to 14 to 
a side, corymbs few (up to 7)-flowered, the branches densely rufo-hirsute- 
tomentoae, the common peduncle up to 8 mm long at fruiting time, fruit 
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Riobosc, 5 to 6 mm in diameter, red, rufo-hinsute-tomentose, becoming 
glabrous except at top and bottom , calyx lobes triangular, 1 5 to 3 mm long, 
1 5 to 2 mm wide, acuminate, acicular, rufo-hirsut^tomcntose 

Type in the U S National Museum, no 1,353,547, collectca at edge of 
woods, near La IJaja, Department of Santander, Eastern Cordillera of 
Colombia, altitude 3,500 meters, January 24, 1927, by E P Killip and A C 
Smith (no 18063) 

The nature of the indumcnt on the foliage and fruit distingiushes this 
from // goudotiana and II obiusifoha^ species which it resembles in the 
general sliapc of the Iea\e8 '1 he plant is known as "mortirta,” and the fruit 
IB said to be edible 

Rubus bogotensis eglandulosus Killip, subsp nov 

rianta pilib 6a\Chcentibub eglandiilosis dense et molliter hirsuto-tomen- 
toaa 

Typi' in th( U S National Heibanum, no 1,154,798, collected on the 
eastern slope of the Pftramo de Santurbfin, lowaid Mutiseua, Faistern Cor- 
dillera of Colombia, altitu<le 3,600 to 3,900 meters, February 20, 1927, 
by E P Killip ind A (’ Smith (no 19595) 

Acaciella curassavica Brit (on & Kilhp, sp nov 

trutev glaber \el sparse stiigosus, folia 10-14 cm longa, pinms 2-7-jugi8, 
foliolis 6-21-jugis, obtUMS, ohlongifl, ellipticis, \el supremis obovatis, capi- 
tula m pamculis laxis tcrminalibus, oblonga \el subglobosa, legumen ob- 
longum, 5-8 cm longum, 12-15 cm latum, inter semma impressum, ob- 
tusum, busi late cuneatum, semina lenticuUnn, Buborbicularui 

Shiub up to 2 meters high, glabrous, or the young twigs and leof-rachis 
sparingly stngose, lca\es 10 to 14 cm long, the pinnae 2 to 7 pairs, the 
rachilla very slender, the IcaHets 6 to 21 pairs, oblong or elliptic (or the upper 
pair oboiate), membranous, dull, obtuse, or rounded, 1 to 9 mm long, the 
midvein slender, the lateral venation delicate, or obbcure, heads in loose 
terminal panicles, oblong or subglobosc, m bud 4 to 6 mm long, pecluncles 
1 to 1 5 cm long, nearly filiform, pedicels about 0 4 mm long, calyx about 
1 inm long, 5-toothed, corolla about^ mm long, 5-lobed, stamens many, 
dibtmct, about 5 mm long, legume oblong, transversely forkeil-veined, ob- 
tuse, apiculate, impressed ^tween the 5 to 8 seeds, 5 to 8 cm long, 1 2 to 
1 5 cm wide, the base broadly cuneate, the stipe 6 to 10 mm long, seeds 
lenticular, suborbicular, brown, faintly vanegated, about 3 mm m diameter, 
the raphe oblong 

Type m the herbanum of the New York Botanical Garden, collected on 
limestone rocks near Willemstad, Curasao, March 20 to 27, 1913, by N L 
Britton and J A Shafer (no 2943) Duplicate m U 8 National Herbanum 

Additional matenal examined, all from Curasao Ktlhp & Smith 21039, 
21055, 21063, Boldtngh 5560, Curran & Hainan 137, 251, 255, Rose 22014 

This species was recorded by Boldingh’ as Acacia vtUosa (Sw ) Willd , a 
species endemic in Jamaica, and was thus referred to also by Urban, who 
noted, however, that it differed from the Jamaica plant in several details 


>FI Ned H Ind 206 
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Dems amftiomca Kilhp 

I ontho(mpu8 negtenusBcwih Journ Linn Soc 4 Suppt 98,1860 Not We?- 

rtb negyenns llonth 

Specimens examined Brazil Amazonas llio Negro, Spruce 1671 (type, 
Kew) Along Kio Negni, above Mamios, Killip o* Smith 30044 Man&os, 
Killip ij* Smith 30191 Sio Paulo de Ohvenga, Dutke 2.1400 ParA (lurupA, 
Dutke 17201 

One of the specimens which Mi Smith and 1 collected has mature fruits, 
the broad wings of whuh show that the species belongh to Dc)ri \ rather than 
to Lon( hw a? pu>i The legumes of the type Hpeumen are not well developed 

Under The American Code of Noraonclaturc t he name for this phint would 
be Deguchft amazomca (not Drgiulta negrensis Taub ) 

Tropaeolum longiflonim Killip, sp no\ 

Hcrha scandens, glslicrnma, utipuhie hnearcs, Hub|)ersistenics, folia pel- 
lata, fere ad medium scptemlobata, lobib obo\atis, apice lationbus, rotun- 
datia, minute cilloso-mncronulatiH, pcnlunculi longissimi quani folia multo 
longiorea, calcsr c>hndrKum, conapicue nervosum, rectum vel subcurvatum , 
sopala ohloiiga, pot il i spsthiilat<i, siibiiequ dia, sublruneit.i, suhmtegra, 2 
supc nonbus coccineis, 3 infenonbiis aunntiacis venis coccineis 

Scandent herb, gUbrous throughout, stipules hnc.ir, ilxiut 3 mm long, 
coiiafcous, feubpeisislent, pidiolcs 3 to 1.5 cm long, ciirhose, leaves 2 to 
1 cm long, 2 5 to 4 cm wide, 7-lobed nearly to middle (lobes obovate, up to 
1 cm wide, rounded and minutely callose, mucronuKte), peltate (propor- 
tion above |>etiole to lx»low petiole about 7 1), papillose lieneath, peduncles 
elongate, much exceeding the leaves, 12 to 15 cm long, flowers 4 to 5 cm 
lung, spur cylmdnc, 3 2 to 3 5 cm long, almiit 3 mm wide at throat, con- 
spicuously nerved, the tip straight or veiy slightly cuived, sepals oblong, 
8 to 10 inm long, 3 to 5 mm wide, obtuse, petals smiil ir and subcqual, 1 3 
to 1 .5 cm long, 6 to 0 mm wide, bubtiuncate, subentire, the two upper 
bcarlf 1, the three lower orange with bcarlet veins, all with dark brown veins 
at b ise 

Type in the U S N itional Herbanum, no 1,471,481, collected near Atac, 
KfoMab<imciic \ alloy, Province of laiija, Depaitment of Junln, Peiu, alti- 
tude 3,400-1,500 moteib, April 25, 1913, h> A Weberbauer (no 6641) 

The leaves of this species .ue of the sune general outline as those of T 
sepUmlobuv} and T pwpvtcum, though the lolies aie longer and arc broad- 
ened at the ajiox The floweis are much larger, however, the spur being fully 
a centimeter longei , and the iipperandtho lower sets of petals are more nearly 
uniform than in either of those relatives In leaf sh.ipe as well ns in the size 
and form of the flowers the pioposed sfiecies resembles T huoloi, a repre- 
bent at ive of the SfuntuHtliata group of species 

Tropaeolum purpureum Jvillip, sp nov 

Ilerbn scindcns, glabernma, sfipuloe hneaii-subulatae, coducissimae, 
folia peltata, septemlobata, lobis rotundatis vel truncatis, mucronulatis, 
basi truncata, bubtub ghuca, flores 2 25 cm longi, calcar cyhndnco- 
conicum, basi subcurvatum, brunneo-rubrum, sparse purpureo-punctatum, 
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Bepala oblonga, petala Bpathulato-un^i^uiculata, sopnlis longiora, apice crenu- 
lata, purpurea 

Scandcnt herb, glabroug throughout, stipules hncar-subulate, 1 to 1 5 
mm long, soon deciduous, petioles 3 to b cm long, leaves 2 5 to 4 cm long, 
3 to 4 5 cm wide, T-lobed (length of lobes nerves 1 1), the lobes rounded 
or truncate, mucronuUte), peltate (pioportion ibo\o petiole to below petiole 
about 4 1), cpapilloso, glaucous beneath, flowers 2 to 2 5 cm long, spur 
cyhndnc-conieal, about 1 2 cm long and 3 5 mm wide at throat, slightly 
curved at tip, biownish red, sepals oblong, 8 to 0 mm long, about 5 mm 
wide, obtuse, brownish red, iwl ils spatula! c^-ungmculate, crenulute at apex, 
purple, 5 to 6 mrn wide, the upper ibout 1 tm long, the lower about 1 5 cm 
long 

Type in the horbuium of the Fuld Herbarium of NatunI History, no 
605,323, collected at Maiciipata, Piovince of (iuispieanchi, Department of 
f'uzco, Poiu, altitude 3,200 motors, February 15, lb, 1^)2^, by A Weber- 
bauer (no 7788) Duplicate it Beilm 

This species comes ne.irest T ( fiNattflo) ufn Hook f and T stpUmlobvm 
Ileilb , diffeiing from liothin having purple, rather than yellow or yellowish 
red petals, a coloring found more usuilly in species of the Ncnofo-ciZuifo 
group The flowers appo ir to bo rather similar in shape to those of T ( rcmti- 
jloTum^ (hough they are much smaller 3'he Ic i\ es are 5-lolH‘d in that species 
From T sepUmlobnmf a sjiecies of centnl Kcuador with leaves of similar 
outline, T purpuieum differs further in the crenvtc petals 

Mabea acutissima KiIIip, sp nov 

Arbor giacilis glabernma, inflorest entia except a , folia linean-lanceolata, ad 
apicom bubabrupte ct acutissiine caudata, hasi subrotundata, minute ven- 
ulosa, supra mtidula, subtus glaucoscentia, pamculae rainuli d' glabernnii, 
umbclhformes, 3-flores, pedicelhs hhformibus, elongatis, hracteis lincanbus, 
utnmiuo glancluU nigra oblonga ornatis, si palis late tnangulanbus, egland- 
ulosis, sepalisvovato-Ianceolatis, eglandulosis, stamina ca tO 

Slender trc'C nlxml 6 moiers high, glabrous thioiighout , leaves lineai- 
lanceolute, 5 to 8 cm long, 1 to I 2 cm wide, subabmptly tipeiing to a 
long and \ery sharp point (this 1 5 to 2 cm long, up to 2 mm wide), sub- 
rotund at base, shoit-iiotioled (petiole hliform, about 2 mm long), minutely 
serrulate, bright green and lustrous above, glaucescent bene it h, panicle 
7 to 9 cm long, 2 to 3 cm wide, deep red, the cf’ branches glabrous, bi- 
glandulai at base, the glands oblong, up to 2 mm long and I mm wide, 
black, 3-flowerc<l, the flowers pedicellate, the fKHlicels filiform, 1 to 1 3 
cm long, minutely pubenilent, ovate, the bracts about 3 mm long, flowers 
2 to 3 mm wide, deep red, the sepals broadly triangular, 0 5 mm long, 
subobtuse, eglandul ir, sepals 9 ovate-lanceolate, 2 to 2 5 mm long, I mm 
wide, acuminate, eglandular, ovary ovoid, pubenilent, style 1 2 to 1 4 cm 
long, pubcrulent, stamens about 30 

Type in the U S National Herbarium, no 1,518,780, collected at Tu- 
tunendo, 80 kilometers north of Quibd6, Intcndencia del rhoc6, Colombia, 
altitude about 80 meters. May 1^, 20, 1931, by W A Archer (no 2133) 

In the monograph of the genus in D.is Pfliinzcnreich’ this si>ecies keys out 
» IV 147* 25-42 lOlJ 
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to the group of Umbelluhftrae, species lb to 19 Irom these four species it 
differs in ha\ing very narrow lea\es, which more closely resemble those of 
M angushfoba and M long^foha 

Buettnena flexuosa Killip, sp nov 

Frutcx espinosus, ramulis juvenihbus flexuosis, crassis, subbexagonis, 
0-costutis, ferruginciB, sparse vel dense hirsutulis, folia lanceolata vel 
oMito-lanceoIuta, acuminata, basi rotundata, denticulata, quinquenervia, 
utnnque fcrrugineo-toinentosa, infloresccntu subpaniculata, pedicelhs 
tenuibus, fionbus parvis, calyx companuhfus, lobis lanceolatis, cucullus 
pcUlorum ob( ordains, ligula filiformi, glabra 

Shrub 3 to 4 meters high, spineless, the branchlctb obscurely b-anglcd, 
6-costate, ferruginous, sparsely to densely hirsutulous, petioles 1 to 3 cm 
long, femiginous-villous, leaves lanceolate or o\atc-lanceolate, 6 to 9 cm 
long, 2 to 5 cm wide, acuminate at apex, roundeil at base, denticulate, j5- 
iicrved (nerves impressed above), densely ferruginous-tomentose, inflores- 
cence axillary, suhpamculate, about 2 cm long, the pedicels slender, 2 to 
3 mm long, (alyx tube campanulate, about 1 5 niin long, 3 mni wide, the 
lubes lanceolate, 3 imn long, 1 5 mm wide, acute, {jotals about 1 mm long 
exclusive of a filiform glabrous ligule 2 mm long, stamen lube about 1 mm 
long 

Type in the herbarium of the New York Ikitanical (larden, collected at 
Loj.i, Fcutidoi, November 12, 1876, by 10 Andr^ (no 4435) Andre’s K870, 
from the Kimc locality, and K879, from Chuciuinbarnba, Kcundor, both be- 
long to thib species 

In the general shape of the leaves and in the dense indument this species 
19 suggestive of H molhs H B K and H hirsuia R & P , both of which are 
spine-bcanng In addition, B molhs has deeply ciirdate leaves and a dif- 
fuse inflorescence 


Abatia macrostachya Killq), sp nov 

Frutex ubique btellalo-pubescens, folia ov ala, apice acuta, baai aunculata, 
crenato-serrata, laeemi tcrmmales laxiflon, pedicelhs tenuibus, 1 5-2 cm 
longis, duHiicutis, in fructu prope medium geniculatis, calycis segment a 
anguste lanceolata, apice subulata, interne glabra, stamina fertilu ca 35, 
stenlibus crobernmis, fructus subglobosus 

Shrub, the hranchlets terete, finely floccose-tomentose with stellate 
yellowish-white hairs, leaves ovate, 10 to 18 cm long, 6 5 to 10 cm wide, 
acute at npex, aurieulir at base, crenate-serrate, membranous, sparingly 
stcllate-hirtcllous above, densely btellate-floccoso on the pnncipal nerves 
beneath, the petioles 2 to 3 cm long, quadrangular, racemes tennmal, 
loosely flowered, 20 to 25 cm long, 5 to 6 cm in diameter, the raohis sub- 
hexagonal, stellate-floeeose, the pedicels slender, 1 5 to 2 cm long, divaricate, 
at length geniculate near middle, the upper half ascending, calyx 4-parted 
nearly to base, the segments narrowly lanceolate, 7 to 8 mm long, 2 5 to 3 
mm wide, attenuate to a subulate apex, flavo-stellate-tomentose without, 
glabrous within, petals none, fertile stamens about 35, the filaments filiform, 
about 5 mm long, the anthers narrowl> oblong, nearly 1 5 mm long, sterile 
stamens very numerous (several hundred?), capillary, about 4 mm long, 
ovary glohose-eomcul, densely flavo-stellat^tomontose, style subulate, 7 



JANUABY 15, 1931 


KILLIP NEW PLANTS 


51 


to 8 mm long, glabrous, fruit subglobosc, 5 to 6 mm m diameter, densely 
flavo-stellate-tomentose 

Typo in the IJ S National Herbarium, no 604,307, colleotcd between 
Yanamechi and Araaibamba, Department of ('uzco, Peiu, June 19, 1015, by 
O F ('ookandCi B Hilbert (no 1136) AJbo represented by lleirera's 1568, 
from the ITrubamba \ alley, in the same department 

This IS evidently a very handsome plant, with its long racemes of dowers 
The pedicels of the indnidual floweis are much longer .ind more spreading 
than in the other spoeies of this small genus 

Tumera ulxxufoha senssima Killip, forma iiov 

Cauhs pihs brunncis adscendontibus dense ^estitus, folia obovat i, acuta, 
minute denliculata, dcntibus mucronul itis, pilis albidis ubupic denbissime 
sencea 

Type m the U S N itional Heibanuin, no 1,351,104, lolleeted on the 
Mesa de los SanUis, Department of Snnt inder, Faslern (’imliUera of (’o- 
lombia, altitude 1,500 meteis, Decemlicr 12, 191^, b> K P Killip ind A (' 
Smith fno 15179) 

This plant is far more densely sericeous than any of the variants of the 
polymorphic bpecies T ulmifolia I'he toothing of the leaves is much finer 
than m most of the v anants 

Cajophora smithii Killip, sp nov 

Plania scandens, tmlis villosulus, sparse retrorso-setulosus, folia lanceo- 
lata, supra medium piimaiilobaU, infra medium pinnatipartiW (seginentis 
jugi infami petiolulatis), supia scabnda, subtus minute villosula, ovarium 
aubconicum, dense setosum, lobi uilycis lineares, petala cymbiformia, 
squamae saccato-convex.ie, oblong le, apice incrass*itae, bicornes, tnnerv es, 
prope medium doisi appendices 3 oblaiiteolatas aeulas albas gerentes, 
stamuiodia ad quarnque squTinam 2, faleifonni i, papillusa, apice filifoimi i, 
stamina ca SO 

Herbaceous \me, stem sparsely and minutely villosulous, very sparingly 
setulose with minute retiorse hairs, petioles 2 to 3 5 cm long, leaves lanceo- 
late, 5 to 7 cm long, 3 5 to 5 era wide, pinnately lobed in upper half, pin- 
naiisect to mchis in lower Inlf (lowermost pair of segments petiolulale, the 
segments ovate or lanceohle, (lentnte, the terminal segment denticulate), 
scabnd above with short appressed bans, finely villosulous beneath, pe- 
duncles about 1 cm long, ver> blonder, ovary obcomo, about 7 mm long, 

5 mm wide at apex, densely setose, calyx lobes Iineir, about 1 cm long, up 
to 1 mm wide, petals cymbiforrn, 1 cm long, 7 mm wide, villosulous and 
sparingly and weakly setulose without, orange, scales green, s iccate-convex, 
oblong, 4 mm long, 1 5 mm wide, strongly thickened at apex, 2-homed, 
3-nerved, beanng dorsally near middle 3 oblanceolate scute white append- 
ages about 2 mm long, 0 8 mm wide, staminodia 2 to a scale, falciform, 
about 5 mm long, papillose, white, filiform at apex, stamens about 80, 5 to 

6 mm long, the anthers ovite 

Type in the TJ S National Herbarium, no 1,358,846, collected at Car- 
papata, above Huacapistana, Department of Junln, Peru, altitude 3,000 
meters, June 7, 1929, by K P Killip and A Smith (no 24419) 
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Apparonl ly I liis epeues comes nearest to the Argentinan C rlavaia m Urban 
and Gilg’s monogra[)h of Loasaccae, because of the general shape of the ap- 
pendages of the hi ales In C (inrafa these are said to be filiform, narrowly 
laminuliform-dilatcd at the apex, thus diffenng from those of the proposed 
sfieeies T he lea\eH of that species, moreoxer, .ire o\ato 


ZOOLOGY — A netv fiea-urchin from Flanda ‘ AubTiN H Clark, 
U y National Museum 

While Aiorking at the Dry Tortugas 1 iboratory of the Carnegie 
Institution of Washington Mr P Powers of the Tlnivcrsity of Penn- 
sylvania obtained sonic spefiniens of a fine new species of A&lropj/ga 
which he was so kind as to submit to me foi study 

As at picsent undoistood, the genus siropgqa includes two species, 
A raduilo, langmg from Zanzibai to the liawaimn Islands, w^hich 
was beautifully figuicd by Seba as EchionanihuH major m 1758 and 
described by J^eske ns Cidnris radiaia m 1778, and A pvhinala, oc- 
curring on the west coast of Mexico and Cential Ameru a, which was 
dcbciilied by L<iinaick under the name of Cnlarxtes pvlviiiata m 1816 
The discoveiy of a thud species of this inteiestmg genus of laige and 
conspicuous littoial sea-urchins m Floiida watcis at this late date is 
thercfoie a mattei of no little interest, and this interest is increased 
by the fact Ihit, with the sole exception of Tripnensies estuUntuh 
which sometimes slightly exceeds it, this new spenes is the largest 
of the legulai echinoids in the shallow waters of the tiopical Atlantic 
'rhe now species from Floiida may be called 

Astropyga magniflca, sp no\ 

I w ality ‘Smith of Dry Toitugas, Honda, 48 fathoms (88 meters), col- 
lected by Mr P Powerb 

Dtagno&is - Related to A pulvinata but with the ambitus circular instead 
of rounded fHmtagonal, with longer spines, which roach slightly more than 
half I he diamclcr of the test in length, with a smaller perislomc, and with 
only the outermost column of tubercles in each intcrarnbulacml area fading 
to reach I he peristome The color is uniform purplish black throughout 
The test is 145 mm in diameter and 52 mm high, thin and flexible, the 
plates interiorly with abrupt deep circular or o\al pits corresponding to the 
prmiiry tubercles, these pits becoming \ery numerous on the actinal sur- 
face The oculogemtil ring and the hire forkcsl lines extending outward 
from the genital plates are deeply sunken so th vt the inner two-thirds of the 
ainbulacial areas on the abactinal surface are much swollen The whole 
'inim il IS covensl with rather thick w)ft skm 
The longest primary hpines are about 75 mm long, it is impossible to 

I Puhlmhetl with the permisaiun of the Herretiiy of the HmithtMiniaa Institution 
R<roi\e<l September II, 10 H 
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estimate their lenii^th exactly as aJl of them are broken off at some distance 
from the tip The interior of the spines is filleil wit h a rut her dense calcareous 
network so that they appear solid The spines increase in diameter slightly 
and very slowly fnim the base for a distance of about 20 mrn , then remain 
uniform for some (listan(e, finally tapering gradually to the lip In section 
they are circular at the base, becoming trans\orsely oval outward and often 
considerably flattened distally At the liase they bear 20 24 sharply rounde<l 
ridges which a little way abo\e the base break up into rows of elongated 
sCides with overlapping distd ends Distally these stales gnidually bc^mo 
more and more oblupie, finally making an angle of about 30*^ with the axis 
of the spine They show a ni \rkeil tendency to become ananged in irregular 
vcrticds 

In the interambulacral ureas on the actin d surface the outermost column 
of tubeick s ends abruptly about onc-third of the distance from the ambitus 
to the penstome, but the next column cuives inwxrd and reaches the peri- 
stome There are 12 columns of tubeicles in iMch inteiarnbiilacril area at 
the ambitus 

The diomctei of the ictinal system from the apex of one genital to the 
outer border of the opposite ocul ir is 28 mm The diameter of the periproct, 
wilhin the ring of encircling pi ites, js 11 mm 

The diameter of the peristomal aiex is 42 mm 

Typet>pecimen —Cat No K3125, T S National Museum A second large 
bpecimen is entered under No h 312(>, and two small ones under Nos 
h:3127 and F3128 

Notes - -Two young individuals 58 mm in diameter and 18 mm high and 
49 mm m diameter and 16 mm high, resemble A pub^inala more closely 
than do the adults Thou form is pontagoiul with broadly rounded ingles 
The color (in foimdin) is light n?ddish buff actinally becoming blighter 
pinkish ill the interradial areas abactinally Abactinallj the bare central 
portion and the baic lines ridiating from it are deep purple, this color being 
continued outward along the sides of the ambuhcr.il areas .is a progressively 
narrowing margin as far as the amitus, and ftkther as a much lighter pinkish 
bne to the penstome Along this band bordonng tho ambulacral areas is a 
senes of conspicuous brilliant blue sixols, one to eich plate Tho spmes are 
very light dull greenish with several nairow bands of bnghl pinkish-purpIe 
or sometimes moic or loss deep purple Abactinally the ambulacral areas 
wilbm the dark border are duller and less pinkish tlian the mterimbulacral 
areas The ambulacral pores are arranged in a single irregular column 
There are six columns of primary tuliercles m o ich mierambulacial area at 
the ambitus 

Ifemarkb — This species is veiy readily distinguished from all the other 
sea-urchins of the tiopical Atlantic Tn its general appearance and blackish 
color it suggests Centrcchinus (or lhadema) antillaium, but it is at once 
differentiated from this species by its much shorter and more slender sohd 
spines and its thin and flexible tost, the inner side of which is deeply pitted 
The young ore very Otisily recognized by their conspicuous color pattern 
and by their form 

This species should be compared with A tadiata, but no comparable 
specimens of that form arc available 
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ZOOLOGY — Tiro fieto parasilic worms of Didelphya aunta Skrjabi- 
nofilaria pncei n sp and (rongyloncma maisupialis n sp ^ 
Zeferino Vaz and ('lemente Pereir, Instituto Biolofpco, Sac 
Paulo, Brasil (Communioated by Benjamin Schwartz ) 

Dr Flavio da Fonseca of the Instituto Butnntan, S Paulo, has 
kindly sent us foi study three lots of nematodes collected durmg 
post-moitem exannmation of Didelphys aunta One of the lots con- 
tained some specimens of a Metastiongyhdac, Heterostrongylas 
heterosirongylu^ lVa\assos,- 1025, taken from the lungs The contents 
of the second lot weie taken from the subcutaneous tissue and proved 
to be a new hlaiid woim The thud contained a few specimens of a 
Gongylonema which appeal to us to be a new species 

Skrjabinofilana pncei n sp 
Fig 1 

This new species can be included in the Koniis SltjabinoJilaria erected by 
Trnv isbos, 1025, for i filand worm parasitic in the subcutaneous tissue of 
the opossum *S ptun is distinguished from S ^hjabini by the following 
charactoib (1 j sh ipe of the anterior extremity, (2) absence of buccal capsule, 
(3) position of the \ulva, (4) Infid lip of the t ill in S pncei, (5) absence of 
caudal alae, (6) number of caudal papillae 
length male 27-30 mm , female, 45-70 mm 
Thickncbb male 0 14 mm , female, 0 2 mm 

Anterior extremity Mimewhat enlarged f'ulicle thin and smooth, lateral 
flanges absent Mouth simple without bps, but surrounded by a small 
chitinoufi peribuccal nng, buccal capsule absent Near the tip of the tail in 
each sex theie is laterally a pair of small cuticular appendages gi\ ing the end 
of the tail a tnfid appear ince Oesophagus dnided in two portions the 
antenor one measuiing 0 ^b-0 5 mm in length, and the posterior 0 7-1 01 
mm , faometimes there is no very clear line of demarcation between the two 
parts 

Male — Posterior extremity spirally rolled with four pairs of preanal pa- 
pillae and two pairs of postanal near the anus ( 'audal alae absent The anus 
is situHicd about 0 13 mm from the tnhd posterior extremity Spicules un- 
equal, the larger one mCiisunng 0 lf>-0 18 min and the smaller 0 13-0 14 mm 
F emale — Opistodelphys, o\ ov iviparous The \ uh a is 0 9- 1 4 mm behind 
the antenoi end 'I'he vagina is 0 b mm long and directed backward The 
anus IS situated 0 i mm from the posterior end 
— Jhdelphys au7ila Wied 
Location — Subcutaneous tissue 
Geographic dt^inbuiton — S Paulo, Brazil 

Type^ and rotypes - -Helminthological collection of the Instituto Biologico 
de S Paulo, No 1490 Paralypes U S N Museum helminthological collec- 
tion No 32533 

> Roocived September 14, 1911 

■Comp Rpud Hoc Biol Pans 93 12'Vj 192i 
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a 

tiR 1 Skr^ahiiiojilivrxa /jrtr« a, anti noi end nf frmalp, b and e, 
puttturior end of fLinale, d, postoiior end of male 


Gongylonema marsupialis n sp 
Fir 2 

Two well preserved female specimens and Iho anterior portion of another 
are the only material on whien our description is based It is possible that 
this species is a synonym of a Oongi/lonetna already known, wc have created 
it bas^ on differences in the host and the Roographic distnbution Only when 
male specimens have been studied can we say whether this new species is 
vahd or not 

Female — Ijength 37 mm Thickness 0 2b min Mouth surrounded by 
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small dorsal and central bps Cuticle thick, with transverse striations, bear- 
ing in the ocsoph igc il region of the body a number of niunded or oval cutio- 
ular plaques arranged m three longitudinal rows on the dursal and ventral 
parts (^ervical alae symmetrical and lolatively broad, extending anteriorly 
to within 0 31 mm of the extremity 

The pharynx is \ory bhoit, mcasunng 0 049 mm in length The muscular 
portion of the oosopliagus measures 0 74 0 8 mm in length by 0 04 mm in 
breadth We cannot distinguish the posterior glandular portion of this 
organ Nervous ring 0 52 rnm from the anterior extremity 

The vulva is situated towards the ixistenor extremity, 4 2 mm from the 
tip of the tail The short muscular ovejector is dnoeted anteriorly The uterus 
IS entirely full of numerous little eggs, coils of uterine complex extending near 
the anus 'fhe anub is situated 0 22-0 24 mm from the very blunt posterior 
extremity 

f/ost — Ihdelphys auniu Wied 

Location — Mucous membrane of the oesophagus 

Geographic dxhinhutwn - S Paulo, Brazil 

Alloiypee — Instituto Biologicode S Paulo hclminthologie il collection No 
1220 



Fig ^ — Gongylonema marxuinalxi a and 6, anterior cod, c, poRlerior end of female 


ZOOLOGY — An annolatjon on the nematode genuH Pontonema Leidy 
1865^ N A Cobb and G Steinek, Burt^u of Plant Industry 

Joseph liCidy described in 1855 an<l again in 1856 a new genus of 
free-living nematodes which he called PonUmerm, and to which he re- 

‘ rho flguroa for this pa^er wore prepared by Joeephino F Danforth and Plorence 
M Albin, and technical oasutanoe was given by Edna M Buhrer, all of the Divuuon 
of Nematology, Bureau of Plant Industry Received October 21, 1933 
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ferred two species, P maUatum and P mannum TJiifoitunatcly 
Leidy’s mcomplete characterization of the genus and the two species 
did not allow later observers to recognize or place them properly In 
1927 a revision of the nematodes still a\ailablc in I^eidyN various 
collections was published by Walton In this lovision Ponionema 
vaciUatum was icferied to the genus Oncholaimus Dujaidiu and the 
species icdesciibed, P viminvm was tiansferred to Enoplus About 
that same time, the senior authoi, m coimection with investigations 
on nematodes from the New England coast, found it desirable to dc- 
lei mine, if possible, the exact standing of the two foinis 

Fiom the redesciiption by Walton (4) it may well be seen that 
Pontouema vnnllaium belongs to the Oncholainih but its memliership 
111 the genus Oncholmmu^ pioper seems doubtful Vs to Enoplun 
mannus as redescnlied by Walton a more <let ailed characteiization 
also seemed neces^aly to properly diffeientiate the form fiom other 
species Such a revision was made possible thiough the courtesy of 
Di J Peicy Mooie of the Univeisity of Pennsylvania, to whom w'e 
expiess our thanks 

THE GENUS PONIONFMV CKIDY lS5o ( =l*\UON( HOLVlMlS 

>iiai’iFV 191b) 

Keexaniination of the type rnatenal collected by Lcidy proved that Pon- 
fonema vacillatum belongs to the genuB Pmoncholaimua Filipjev 1916 The 
latter genus is therefore a synonym of Ponionema which is now leestablisbod 
and diagnosed as follows 

Onchol iiininue with an antenor circle of six papillae and a posterior circle 
of ten short set le on the head, with three tooth in the buccal cavity, the two 
sulnentral oncb of b>rametncdl position, oquil size, and both larger than 
the doissl one Bmcal cavity of strict dorso-vcntnl symmetry Fail short, 
obtube, curved Female apparatus ainphidelphic (iubernaculum well de- 
V eloped 

"I ype Ponionema vmillaium I-eidy IS55 ^ 

KhDFSCniPTlON OF PONfONEMV V VtlLCMCM LLlDV 18, >J 

The body taperb slightly toward the head end, the tail of both sexes is 
shoit and obtuse, (fig Ic, e, f) somewhat digitate in the male The smooth, 
tiansparent eutielo is 6-7/* thick There are six flap-like lips, each with a 
papilli at its base (fig la) In addition there aie ten short cephalic setae, 
of which one occurs in each lateral and two in each submedial sector Short 
bomatiG setae also occur in longitudinal series m the oesophageal region of 
the biMly The inconspicuous amphids are situ ited opposite the point of the 
dorsal tooth 

The buccal cavity is of typical shape, about 38 43^ wide and 75-85/i long, 
and the three teeth aie placed as shown in hg Id As in related forma the 

* Paroncholaimu^ vulgan^ (nastmn 1S65) drdarod type of the genus by Filipjev 
lu 1010 
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oesophaKUb ib of cylindncal shape, increaBing somewhat postenad in diam- 
eter It IS surrounded by the ner\c-niig at about 0 5-0 6 mm from the an- 
terior end The position of the caudal glandb was not made out, but is 
undoubtedly preanal, as in other members of the group, their outlet, the 
spinneret, is \ery minute (fig Ic, f) 

The excretory pore ojx'ns about foui and one-half limes the length of the 
buccal ca\ ity behind the head end 

The female apparatus is amphidelphic, with a laiger posterior branch 
This inequality in the si/e of the two branches is especially noticeable by the 
number of smooth, thin shelled eggs in the two uteii, the anterior containing 
up to ele\en, the pobterior up to twenty-four These eggs are oval, measure 
45X55/i and are apparently deposited unsegmented The ovarioh ire rc- 
flexed 

In the male, the spicula nie quite slender ind of much simpler form than 
the gubernaculum, which, as shown in fig Ig, is of complicated structuieand 
almost 18 long as the spicula thems<d\es A pur of Urge pieanal papillae ib 
located a shoit distance anteriad of the anus, ind f iither forward, at about 
twice the spicula length in front of the anus, a \entnimedi in supplement is 
pn^scuil (hg Ic and fig lb) A number of papillate structures is furthennore 
sprea<l over the male t nl and also as a preinal \entrosubmedial series (fig 
1 () 
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flabitat- Kennobunk Port, Mime 

Ihagnosis —Pontonema with the tail slightly longer than the anal body 
diameter with \ery short cephalic setae, with amphuls opposite the point 
of the dorsal tooth, with the excretory ]M)re it almul four and one-half times 
the length of the buccil cavity lx hind the anterior end, with a longer pos- 
terior blanch of the amphidelphic feni do apparatus, with gulxrnuula onh 
slightly smaller in size than the spiculi ind also in the male with a pair of 
slightly submedial papillae in front of the anus 

HhURSi KIPnON Ol* LNOPLUS MAUINUS (l V {\i\ 18.35) 

W ALTON 1927 

1 he cuticle iH thin, measuring on the head only 5 5ju, in the oesophageal 
legion 8/i It IS traversed by fane transverse stnae The head is bet off by a 
fine line, a suture, as in other Enoplids, about two-thirds head-width back 
There are ten cephalic setae —one in each lateral and two in each submedial 
sector The latter are of unequal size, the longer one measuring about 22iu, 
Its companion lioing about one-thud shorter A few short, small setae are 
scattered in the oesophageal legiun and on the tail Around the oral opening 
SIX lips are seen, obscurely grouped in pairs Each of the bps bears a mammi- 
form papilla In the buccal cavity the three equal, yellowish, slightly arcuate 
mandibles of i5/i length have their normal position, one dorsal and one in 
each venlnHsubmediai sector Imch mandible, .35 /li long, has two slightly 
retrorse, distinctly separated prongs Antenorly each mandible is about 16 m 
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Wide but tapers po&tenorly rather roRularly to its blunt end which is exactly 
opposite the aforementioned encircling suture The lip region is supported 
by a refractive transverse tnangul ir fiainework, ser\ing for the attachment 
of the powerful buccal muscles The small amphids occui a shoit distance 
behind the lateral setae, then ellipsoidal, 1rans\erse openings are about 
12/1 long Their opening le.uls into a pouch-like structure behind which 
follows H fusiform c mty containing tlie bcnsill i 

As in other Knopli the three oesoph jge il glands empty neai the base of the 
mandibles into the alimentary tract No ocelli or pigment spots weie seen 
on the oesoph igus, but long preservation of the mateiial may have caused 
tlieii (lisappearanee 

Behind the buccal CH\it> the oesophagus is about throe-fifths, at the 
ner\e-ung about one-half md at the bise igain threr -fifths as wide as the 
corrt'spondmg portion of the body The later il ehords opposite the middle 
of the oesophagus aio alxiut one-lhird as wide as the iMuly, whereas in the 
middle of the nem.itode they seem to be more nearly half the corresponding 
body width The numbei of cells ni iking up the intestine in a cioss section is 
estimated to be about 20, i few scitlered intestinal cells are considerably 
1 iiger than the rest The rectum is about as long as the anal body diametei 
The bise of the* tail tapers conically and thence onward it may be said to 
be siibeylmdroid in the posterior two-fifths, although the terminus is slightly 
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Bwollen A spinneiet forms I he opening of the laige tubular outlets of the 
caudal glands 

The inconspicuous excretory pore is located halfway back to the nerve- 
nng Vulva slightly raised, vagina leading in at right angles , female apparatus 
atnphidclphic, ovanea reflexed Three to four eggs, each about as long as the 
body is wide and two-thirds ^is wide as long, are lontained in each uterus 
The egg shell (I 2/i Ihitk) seems to l>e smooth 

The male his two equal, rather flatly arcuate spicula, about two-thirds 
as long as the tail, they tape r thioughout their length A double gubernacu- 
lum IS about one-fourth as long as the spicula and a telamon slightly longer 
The single tubular bupplement (()5Xl5/i) is located about twice the length 
of the spicula in front of the anus Its length is about one-third the cor- 
lesponding body width and it foims an mgle of about 4'>° with the body 
axis About one hundred posteriorly < ontinuous oblique eopulntory muscles 
( ibout 12)li wide) occur for a distance in front of llie anus e(iual to 2-d limeb 
the length of the t iil A few ire located behind the anus 
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Habitat — Ivennebunk Port, Maine, ind in oyster bed, Atlantic City, New 
Jersey 

lhaqno'yis — Enoplus resembling E bnvi\ Haitian, 1865, but diffenng from 
it by laiger size (8-0 inm instead of 1 -5 5 mm in E brevth), by a slightly 
shorter tail in the fenrile, by legularly tapenng spieuli and by a more 
slender and smaller pieanal supplement in the m ile 


UlfcRATVKK ( IILD 

1 N I es nitnalodt^libri8corUinu9dans It^rnUechonsflit \fu8^eZoologtqu€ 
de I* \cwUvm Imjdnale dt» Snrucei dt Pflroqrad Aiinuauo Mus 7onl Acad 
Imper Si lent 21 'ill-llb 1010 

2 I EID\, losLPH ('oflinhutiona toitatdn a kTuniltdgt of tht tnatinf tnpt rtrbratr fauna 
of the coadH of Ifhodi Idand and I^iu hrstif Aiad Nut Sci Phiia Pioc 3 H'>- 
1>2 IS'Ti 

I 1 HD'i, yoMH*H \ sqriopHts of mloztHi and ^ome of thur tcio-congtneraf observed by 
ifu author Acad Nat »^(i Phila Proc 8 42-'5S 18')0 

4 \\ At ION, Arthur C 4 / iriAtun of the nematodes of the / tidy coUeettons Acad Nat 
Sci Phila Pioc 79 10-103 1027 


ZOOLOCiY —Notes on rettain py( nogotndh induding descriptions of 
two new species of PycnoKonutn * WmiDO L SdiMirr, U S 
National Museum 

Hong •with vanous collections of m\ertebiatcb received at the 
National Mubeum, there are a number of pycnogomds which seem 
worthy of record Included arc two apparently new bpecies of Pycno~ 

' Published by permiHsion of the Secretary of the Smithsonian Institution Re- 
ceived November 3, 10 H 
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gannmy P rickettsi and P hancockt The first of these new species 
comes from Pacific CSrove, Monteiey Bay, California, where it was 
collected by the donor, Mr E F Ricketts, ownei and diiector of the 
Pacific Biolof^ical Tinboratorics The second was taken in the Gala- 
pagos Islands in the course of the iccent suivey of that zoologically 
unuiuc group of islands by Captain G Allan Hancock, of Los Angeles 
and Santa Maria, California, sponsoi and leader of the Hancock 
Galapagos Expe<lition of 1933 This second new species is here pub- 
lished in advance of the moic complete account of the results of the 
expedition in order to in.ike this interesting find known without de- 
lay 

Pycnogonum nckettsi, new species 

*So far as I am aware, this is the first reticulated Py( nogonum found in the 
northern hemisphere The proboscis is nearly as long as the first three trunk 
segments taken together, and is ubotil half as wide as long 

Measured icross the crungors the first trunk segment is almost twice as 
wide os long in fhe median line, the width across the ciungers of the third 
segment m equal to the length of the first two segments, the width of the 
second si'gmcnt is intermediate between the first and thml *^1 he first seg- 
ment IS about as long as the seeond and half the third taken together, the 
third IS less than half the firs! in length and from two-thirds to three- 
fourths the length of the second 

The abdomen is a little longer than the fourth segment and the fused por- 
tion of the crungers forming part of it taken together, it extends posteriorly 
as far as the first coxae of the last, fourth, pair of legs and its width is sp- 
pmximately equal to half its length 

The oculifeniiis tubercle arises i little behind the anterior margin of the 
segment, it is cylindrical, more or less nmnded above, with the suggestion 
of a small " granular" tip or apex, and carnes no accessory spines or tubercles 
either before or behind, the eye spots are faintly marked, of just slightly 
deeper and darker color tlian the body, and not at all as conspicuous as in 
the drawing On the "neck" of the first segment in line behind the ocuhferous 
tubercle is a stout conical, somewhat apically pointed spine, which is per- 
haps half again as high as the ocuhferous tubercle, similar but stronger 
spines top the second and third segments, that on the second is the largest 
of the three The third is intermediate in size between the first and second, 
the dorsum of the small tnangular portion of the fourth segment proper is 
but slightly convexly raised medially, forming in some specimens more than 
in others a low, blunt, rounded and rather inconspicuous eminence 

The lateral processes of the body or crungers are subequal to the first coxae 
in length, except that the first pair arc a little longer than the corresponding 
coxae an<l the last pair, which bulk less than half, or only a third the Rise 
of the subjoined coxae Each crunger is aimed at the middle of its upper 
distal margin with a well formed small spine or conical tubercle, these 
spines or tubercles decrease m size and height from last to first , the first are 
very small yet distinct and noticeable, the last pair arc stouter and loss spine- 
Iike, the others are intermediate in size and form Similar stouter and larger 
tubercles are located on the distal margin of the first coxae of corresponding 
ambulatory logs, those on the first coxae of the last or fourth legs, are each 
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somewhat curved backward and outward, those on the first coxae of the 
third legs are less curved than those on the fourth pair and like the spines or 
tubercles topping the cningors, they also dccreise in hize and prominence 
back to front, but individually each pair is slightly larger and stouter than 
the corresponding spines on the crungers 
The second and third coxae of the ambulatoiy legs are without any par- 
ticular armature, they are swollen or expanded distally, the first coxae of 
each leg appear soniewh it nodulose, in doisul view at least All of the joints 
of the walking legs are niughened, more oi less tiibcrtular-granulate on the 
upper or outer suiface, above, the distal margin of I he femoral and first tibial 
joints are armed each with a pair of juxtaposed, stout, conical, lumpy, tu- 
bercles, the tibial pair of winch is smaller than the femoral, similarly placed 
on the second tibial joint is an inconspicuous pair of small tubercles or 
nodules, between eich of these several pairs of tuliorclcs or nodules on the 
femoral and tibial joints arises a stout seta or hair 

In length the second tarsal joint of the third right leg about equals the 
second tibial joint and the first tarsal taken together, the tcnninal claw is 
about half, more or less, the length of the second tarsal joint , bc'*icalh, the 
first and second tars<il joints have a fairly dense fringe or multiple row of short 
spiDules, bimilar hpinules fewer in number and less definitely in rows occui 
on the under side of the second tibial joint , and home few scattered spinules 
are to be found here and there on the lower surface of the first tibial joint, 
and even more spanngly on the femoral joint 

Tyj}€ and distnhution — One of two male specimens taken "from an 
anemone, probably Metndium^ brought m by a ‘dragboat' from deep water 
(60 fmb ), Pacific CJrove, March 31, 1925," by Mr Ricketts has been selected 
as the hulotype It is slightly the larger of the two, and measures approxi- 
mately proboscis, length 3 mm , greitest width, 1 2 mm, length of trunk 
to base of postenor ciungers, 3 mm , abdomen 0 9 mm long The largest 
specimen of this species at hand is a female, which is but very little larger 
than the type It has the proboscis 3 5 mm long by 1 5 mm wide, and trunk 
4, and abdomen about 1 1 mm long (measurements approximate) Regard- 
ing it, Mr Ricketts says, "The laige female was taken June 24, 1925, in 
40-50 fms , mud bottom, off Pt Davenpoit, about 14 miles N W of Santa 
( 'ruz on an anemone or Polynices hhell 
“It IS interesting to note that Pyrnogonum s/cnrasi occurs almost invari- 
ably on Metndium on wharf piling, on barnacles that also have Metiidium, 
or on HunodactxH in the tide pools, whereas the other larger [newj species of 
Pycnogonum seems to occur also in connection with Metndium, but entirely 
on the giant Metndium from deep water Kcologicaliy, as well os taxonomi- 
cally, it would appear that these two Pycnogonums are closely related, 
since the mud bottom association of deep water is most closely related to 
the wharf piling associations of the intertidal zone " 

There is still a fourth specimen of this species in our collections, also col- 
lected and donated by Mi Ricketts, fnim Pacific Grove, 1927 

Remarks — P nckeilsi seems to be the only reticulated Pytnoqonum known 
at present, in which the spines, or processes on the first three trunk segments, 
are individually much stronger than, and considerably exceed the ocular 
tubercle in height P rofapArorfum, in which the first of the median processes 
IS larger than the ocular tubercle, is at once set apart by its very spiny legs 
In P miu ranaium the median row of spines or processes topping the trunk 
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Pig 1 — Pi/cnogonum rtckellH a, DorHul view of holotype, X alwut K, 6, InteiU 
\iew, r, Ihiril right leg X about 2*1, rf, Ovigcr, X about 00 
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segmentfl are more or less subequal in height with the ocular tubercle, they 
may shghtly exceed it but they are much less stout, indeed feeble in com- 
parison , moreover, the very long slender spine-hke processob topping the distal 
upper margins of the crungors are quite distinct i\ o of this species and readily 
set it apart from all others 

P madagascarermSf which, regrettably, seems never to have been figured, 
has its proboscis in the shape of a truncate cone like P vxucTonaiumy but 
the median dorsal tubercles are low and not so elevated and columnar- 
appearing as in that species, while spines tir tubercles on the crungers above 
seem to Ik* wholly wanting 

Pycnogonum hancockii new species 

A very stnking reticulated species of light tan, with reticulation a deep 
nch red-brown color, contrasting sharply with the bright white articulatmg 
ends of the vanous joints The ocular tubercle forms quite a conspicuous 
feature in the color pattern of this species because of its dirker coloration 
and greater concentration of brown This is due chiefly to the presence of 
the dark brown pigmented eye-spots and to the fact that two of the dark 
brown lines forming the reticulations divide the ocular tubercle roughly into 
four quarters 

The proboscis is subcvlindncal, truncate, and a little narrower anteriorly 
than posteriorly It is about 2\ limes as long as its greatest width In length 
the proboscis is very shghtly longer tlian the first two and half the third 
trunk segments taken together The first trunk segment is ciiual in length to 
the second, third, and fourth taken together, its greatest width o\er the 
outermost angles of the crungers equils the combined length of the first, 
second, and about a fourth of the thinl trunk segments taken together The 
greatest width of the second segment is equal to the length of the first two 
tmnk segments taken together The third segment is about us wide as the 
length of the first trunk bcgincnt plus one-third the second The posterior 
pair of crungers are fused for \ part of their length The abdomen is about 
iwo-fifths the proboscis in lengih 

In line behind the only moderately high, rounded ocular tubercle are 
three rounded tubercles, each smaller and less robust than the ocular, of 
these the third on the third trunk segment is the larger, the first is situated 
on the hinder margin of the fiist trunk segment, the second of these three 
tubercles is but little larger than the first and, like it, is placed on the hinder 
maigm of its, the second, segment On the dorsum of the last trunk segment 
there is no eminence or raised place worthy of comment, under a higher 
magnification there appears to be a very slight elevation or swelling at 
about the midpoint of the center line 

The distal margins of the crungers seem to be rather inconspicuously, 
shghtly noilulated, or perhaps just a bit more coarsely granulated, than the 
rest of the body surface The distal margins of the first coxae of all the 
ambulatory legs seem little swollen, there being a tiny nodule or tubercle 
either side of the brown line of the reticulations which divides the white 
area mto two, at about the distal mid portion of the proximal half of the 
second coxae of the second and third legs there is a smgle small nodule of 
comparable size, the second coxa of the first leg seems without a trace of 
nodulation, while the second coxae of the fourth pair each carry a pair of 
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Fig 2 —Pi/rnoffont/w hawockt a. Dorsal vievk of holotypo, X nearly 9, 6, Lateral 
vien j Cf Third right leg, X al>out 19, d, Oviger of mule, X about 70 
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nodules or noticeable small rounded tubercles, one on the middorsal line, 
and the other transversely m line and a little behind the median axi^ of the 
coxa The remainiDK joints of the ambulatory Icrs are rather uniformly finely 
granulate, as is the entire animal 

In the third right leg the three ooxal joints are more or less sub-equal in 
length as are the femoral and the first tibial joints appniximately , the second 
tibial joint and the second tarsal exclusive of the terminal claw are also of 
about the same length, measured on the ventral margin, the first tarsal 
joint is very little longer than the terminal claw, the second tibial joint is 
about two-thirdb the length j3f the first, and either two coxal joints are equal 
to three-fourths the femoral joint in length Much as in the preceding species, 
the inferior borders of the tarsil joints are finely spmulate, ind to a lesser 
extent the tibial joints near tbcir distal cuds only 

Type and diatributton — The largest of four specimens before me, a female, 
has been taken os the type It was taken Feb 9, 1933, in company with a 
somewhat smaller male carrying eggs on its ovigcrs at Sta b5, Hancock 
Galapagos Expedition, at low tide from a small rocky reef, offshore, north 
of Tagus Hill, Albemarle Island, Galapagos, latitude 0^14^ S It measures 
approximately proboscis 2 4 mm long by 0 9 mm trunk, exclusive 

of posterior crurigers, 2 6 mm long, and abdomen 1 0 mm 

The two other specimens at hand, both females, were taken lespeclively 
at Chatham Island, January 31, 1933, in the course of dn*dging in 2-3 fat horns 
east of Wreck Bay, and dunng shore collecting along the rocky shore east 
of Cormorant Point, Charles Island, Galapagos, February 6, 1933 

Remarks — P hancocki is one of the reticulateil species of Pyt nngonum be- 
longing to the group having a few tubercles on the ambulatory legs From 
the species so grouped, P t/idicarn, madaqascnrensis and mwtonaium^ it 
differs, in the case of the first, among other characters, in lacking the armed 
ndge running back from the ocular tubercle, and in ha\ing a subcylindncal 
proboscis instead of a decided conical one, the pniboscis of P madagascar- 
like that of P tnd/cum, forms an obtuse cone, m P mucronedum the 
heightof the median dorsal tubercleof the trunk servos to differentiate it from 
P hancocki^ aside from the fact that the former has long slender spinous or 
tubercular processes on the crungers which are wholly lacking in the latter 
The very low dorsal tubercles of the trunk segments of this species seem 
rather unique among the reticulated Pycnogonums, particularly those with 
legs comparatively or almost wholly free of noticeable tubercles 

Nymphon QROSbiPEB (Fabr ) 

On occasion of a reoonnaisbance m the Bering 8ea in the furtherance 
of the National Geographic Society's interest in the possibilities of 
aerial Arctic exploration, Ciipt R A Bartlett made a number of 
dredgings for marine invertebrates In one haul made about fifteen 
miles north of Big Diomede Island, Benng Strait, June 14, 1924, two 
specimens of Nymphon grossipes were obtained The only previous 
records of this species off the West Amencan coast are those of John 
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Muiiloch at Point Franklin m 135 fathoms and at the head of Noiton 
Sound, Alaska, in 5 fathoms, respectively Aupist 31 ami September 
12, 1883 

Phoxiciiilidittm fkmoratum (Ualhke) 

V \ery iagK<'<l) yft identifiabk, speeimeii of this Hpccies was le- 
eeivetl from the U S Riologieal Survey as a part of the atomach con- 
tents of Hislnovicus Instiioniciib pacijicui lliooks, the Pacific har- 
lequin <luck, collected by \ M B.uley Sept 1, 1920, .it Stephens Pas- 
sage, \laska \t the time of its leeeipt, the specimen lepicsented a 
noteworthy e.istwaid and southward extension of the lange for the 
species, which heretofoie on the w'est eoast of Vmene.i h.ad only lieen 
known to lange fiom Unalaska to Oica ((’ole) llowevei, I hayc also 
had occasion to detci mine another specimen of this species from much 
farther south, from Ucluelet, Vancouver Island This specimen is 
listed a second time below as one of the pycnogonids seen fiom British 
C’olumbia 

Ammotuea latifrons ( 'ole 

A portion of fragments of sixteen specimens of this pycnogonid were 
iletci mined for the Biological Survey from the stom.ich contents of 
the P.icific hailequin duck, Histrionuua hislrwnuus pactjieui Brooks, 
taken by P A Tavenei at Kiska Island, Aleutians, \piil 16, 1924 

AmMOTHEA PR11ULOFKNSI8 Colc 

This species has been detei mined fiom stom.ichs of Hi<ttnonieu8 
hi'ihiotnutb pnnjHU'^ Biooks, the Paeilic harlequin cluck, as well as 
SomatdiKi t<-uigia (Ji.iy, the Pacific eider, on several occ.isions m 
quantities of one to thiee specimens The biids in which these identi- 
fiable specimens were found were secured by CJ Dallas Ilanna on St 
Paul Island, Piibilofs, .January 13 and 20, 1918, .ind Mar 21, 1915 

In sevcr.il othei specimens of each of these two ducks, fragments 
of pyinogonids which could not be definitely ii<\mcd were found, as 
w cU as in <i pigeon guillemot, Cepphut columba Pallas, also obtained by 
Dr H.imia on St Paul Island, Dec 0, 1914 Hydroicls of at least two 
species were found in the stomachs of sever.il of the birds from which 
pycnogonids were sorted at the Survey 'Fhe remarkable variety of 
marine .inimals eaten by the ducks at least would mdicate that the 
pycnogonids were very probably ingested along with the hydroids, 
some algae, Crustacea, mollusks, eehinoderms, and the like, which 
form the bulk of their varied fare 
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PYCNOaONIDH FROM MONThREY BAY, CALIFORNIA 

As it may bo of some interest, a list of the Monterey Bay pycno- 
Komds that were identified a few yems ago for Mr E E Ricketts of 
the Pacific Biological Lnborutoiies is here appended Eight species 
are to be recorded from the legion 
Anoplodactylus erectus Cole, 1 speeimen, collc‘cted in 1927, 
“fiom compound ascidiaiis fai out, tide pools ” 

Halosoma viRiDiNTFHTiNALis C'olc, 16 spceiiiiens, chiefly taken in 
1928, “from wharf piling, Obelia coloniea ’’ 

Ammothea latifrons (’ole, 2 specimens “fiom 80 fathoms,” re- 
ceived in 1928 These specimens seem to be of a somewhat more 
slender build as legnids the appendages, eve-tulierele, and abdomen 
than most of those available foi compaiison fiom farthei noith How- 
ever, one from Sanboin Harlioi, Nagai, Vlaska, detei mined by Ijeon 
J Cole, appeals so well to link the ('alifoinia specimens to the species 
that 1 ha\e so identified them in spite of what appeals to be a very 
considerable extension of range southwaid 

Ammothella Ti'BKiu iTLATA Cole, 1 young specimen, iecei\ed 1927 
Lec y thorhync HUS MARoiN AILS Cole, .1 specimens, data as for A 
erecius above 

Tanstylum iNTERMi! DiUM Cole, 2 specimens, icccived m 1927 
Pvc'NOQONUM sTEABNsi Ives, 9 specimens leceived in 1027 One of 
specimens was found on an anemone 

PYtNOQoNUM RUKEnsi Hchmitt, specimens and occurience as 
given with the desciiption of the species abo\e 

PYUNOCiONins from HOUIHBRN < ALIYOUNIA 

Ammothella Bi-UNciuicuLATA Dohrii, d specimens from San Pedro 
(Pt White), collected by E P Chace, May 5, 1910 
Ammothella spinosissima Hall, 1 specimen, as abo\c, May 18, 
1919 

Pycnogonum bTEAHNsi Ives, 13 Specimens, collected by E P 
Chace, three males, one female, fiom tide pools. Point Fermin, Mar 
28, 1018, and three males, six females, from mussels, north of Santa 
Monica, Nov 17, 1918 

PYLNOQONIDH from BRITISH COLUMBIA 

From Ucluelet, Vancouver Islands, W Spreadborough, May-July, 
1909, sent m pycnogonida of four species for identification, while a 
fifth but tentatively determineil was taken from Virago Sound, Queen 
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Chailotte Ih>land, from 8-15 fathoms by M Dawson, 1878 The 
specunens seen are as follow s 

pHoxicHiLiDiUM FEMORAiuM (Rathke), 1 specimen 
Ammothea GRACiLiPEH Cole, 4 specimens 
Ammuthella iuberculat\ Cole, 5 specimens 
^ Vmmothea ALASKENbis Colc, 1 specimen, close to if not identical 
with this species, from hydroids 


SC'IENTIFIC NOTES AND NEWS 

Pi rpu} ed by Si lence Service 
Notes 

National Academy of Scuncen —A mimlier ot coatnbul ion's were made by 
Washington scientists at the autumn meeting of the National Academy of 
Sciences at ('ambndge, November 20 to 22 Dr F K Wmoirr announced 
new data obtained in i>olanscopic examiiuition of moonlight, and their 
bearing on the problem of the nature of the lunar locks Dr (" (j Abbot 
spoke on his recent disco\ery of a 2i-yeai weather cycle, and its correlation 
with poruxla of sun-spot maxima Dr Aiituuh E Morgan, director of the 
Tennessee Valley Authoiity, delivered the principal evening lecture, on 
MuacleShoaUandtheTennessee Valley Pi oblem Dr John O M e am am pie- 
sented a review of the present status of the problem of the antiquity of man 
in North America (len (ieohge O Squifr discussed a proposal for a com- 
bined sound and light distributor 

National Institute of Health — Researches at the N itional Institute of 
Health and at the Rockefeller Institute for Medical Kesearch in New York 
City indicate that encephalitis patients develop immune bodies in their 
blood Inbothmvestigationsaviius-susceptiblestiuin of mice was used The 
animals were moculated with material from the biains of encephalitis vic- 
tims, producing typical symptoms But susceptible mice given preliminary 
injections of blood serum from encephalitis patients were protected from the 
dise^ise 

The Coloiieih organized — The aitislic, commercial, scientific, and other 
aspects of color will be the concern of au informal group organized under the 
name of The Coloiisie While color enters into many activities of daily life 
and IS of interest to groups of artists, physicists, and industrialists in many 
aspects, Washington has not heretofore had a society whose primary object 
was color in all of its many aspects At the organization meeting held at the 
(^osmos ('lub, (‘H\KLEa Bitiing^r, Washington artist who has made a 
scientific study of color, presided Miss DoRora^ Nickerson, color expert 
of the Bureau of Agricultural Economics of the Department of Agri- 
culture, was also one of tho leading organizers Among those who participated 
in the formation of tho organization were Dr E (' Crittenden, assistant 
director of the U S Bureau of Standards, and Mr AEG MuNSELLofthe 
Munsell Research laboratory, Baltimore, Md , who has been a leader m 
tho commercial standardization of color The U S Bureau of Standards was 
al^o represented by Dr K S Gibson, Dr Deane B Judd, R T Mease, 
J T Brewster, William D Apfel, R S Hunter, Dr Percy A Walker, 



JAKITARY 15 , 1934 


BGIENTIFIC NOTES AND NEWS 


71 


Miss Ruby K Wohnkb, Mias (jEnlvieve Becker, and Dr H D Hubbard 
Among the representatives of the U 8 Department of Agriculture were 
B A Brice, M R C'ob, (" C Fipjeld, PattlE Howe, George Pf£Ifi>en- 
berger, Charles E Sando From the Univeisity of Maryland came Dr 
Beaumoni and Lfe Shrader The Paint and Varnish Institute was repre- 
sented by L P Hart, J R Stewari, G G Sward and A W Oan Dr 
T S Brackeit ,ind Dr E D McAli&ier attended, representing the 
Division of Radiation of the Smithsonian Institution Dr S W Boogs, 
geographer of t he State Department and Miss Fdna S Bank^ of the Library 
of Congrebs Map Division represented geographical interest Lieut Bern 
Anderson mentioned the color problems of the U S Navy Other Washing- 
ton fields of color interest were represented by Charles \ al Ci ear, director 
of the Art Ijcague, I H Godlovf, color counselor, and Fflix Mahoney, 
artist 

Xntional Zoultyguol Path — A “ghost wolf" {Phiy\ocyon juhntus) from 
Brazil hab been aciiuired by the National Zoological Park The animal, 
which IS about fi\c months old, is !>elioved to be the only one in f'aptiMt> 
The National Zoological Park has also started a collection of birds whose 
names aie familiar in English literature, i1 includes specimens of llie English 
robin, I^uropcan shrike, goldfinch, chaffinch, hawfinch, bullfinch, lapwing 
and waxwing Spetiracns of the bulbul and shnmaa thrush, \siatic birds 
also often mentioned by English authors, aie also included 

National Bwenu of Siandaids -On the evening of Saturday, November 18, 
the members of the staff of the Bureau of Standards gave a reception in 
honor of Dr LimanJ Briggs, the new Director of the Bureau In addition 
to staff inenibeis theie weie in attendance the Secretary of Commerce 
and the heads of the scientific bureaus of the Government An exhibit of 
recent development b in science was arranged in connection witli the recep- 
tion 


PERbONAL Items 

Dr Gunthfr Roldfr, director of the Pelizaeus Museum, Hildesheim 
Germany, lectured before the Archaeological Society of Washington on 
discoveries made by his expedition at Hermopohs, in Egypt 

Dr William Wallace (’ampbeil, president of the National Academy 
of Sciences, president emeritus of the University of California and director 
ementuB of the Lick Observatory, was the principal speaker at the annual 
( 'arnegie Day exercises of the Carnegie Institute of Technology on November 
28 


Doan A A Potter of Purdue University has been added to the committee 
on railway research of the Science Advisory Board 

Dr W F G Swann, director of the Bartol Rebearch Foundation of the 
Franklin Institute, Philadelphia, gave a cello recital before the Arts Club 
of Washington on the evening of Thursday, December 14 

Dr Karl F Kelleruan has been appointed head of a new division of 
plant disease eradication and control in the Bureau of Entomology, U S 
Department of Agriculture 

Frederick I) Richev, now in charge of corn investigations in the 
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Bureau of Plant Industry, has been promoted to be assooiale chief, effective 
January 1 

Dr Jamlh RoBFRrsoN, director of the Nautical Almanac office of the 
Naval Observatory, was Riven the deRroo of Doctor of Science by George- 
town University on the evening of Friday, December 24 AmonR those who 
witnessed the ceremony Wtts the Rev E (' Philupb, S J , formerly astron- 
omer at Georgetown and now Father Pro\incial of the Baltimore Province 
of the Society of Jesus 

Dr W B BhLL, of the Bureiu of Biological Survey, attended the 47th 
annual convention of the Absociation of Land Grant Colleges and Uni- 
versities, at ( 'hieago, 111 

Richard Kii boiirnk, forester for the Extension Service of the University 
of Maryland duiing the last three years, has resigned to become assistant 
chief of planting in the forestry department of the Tennessee Valley Au- 
thority at Knoxville 

W () Hfndrkhun, associate chief of the Bureau of Biological Suivey, 
spoke over the radio on the subject, A critical time fot ducks and geese, on 
November 12 His talk was broadcast by Station WMAL in Washington 
He pointed to o\ ershooting as one of the chief causes of the decrease in water- 
fowl and the only one that can lie remedied immediately 

Park Naturalist Pairt R Franka of Mesa Verde National Park and Park 
Naturalist I) S Libbgv of Crater Lake National Park are in the Washing- 
ton Office at the present time Mr Franks will remain in Washington for 
several months assisting with the motion picture program being lined up for 
the ('ivilian ('unservation ('orps camps by the Branch of Research and 
Education Mr Libbfy will also remain in the Washington Office for several 
months to assist with the Emergency Conservation Work program being 
earned out in the reservations under the jurisdiction of this office 

Mr Earl A Tragar, geologist in the branch of research and education, 
office of National Parks, Buildings and Reservations, U S Department of 
the Intenor, will give a talk on the geology in the national parks at the forth- 
coming meeting of the Geological Society of Ameiica to be held in Chicago at 
the end of December 

F P Parkis and E M Shook of the department of histoncal research, 
('arnegie Institution of Washington, receiv^ training in December at the 
depaitment of terreblnal magnetism in making astronomical observations 
for the determination of latitude and longitude and in observing the magnetic 
declination preparatory to taking up work in connection with the proposed 
archaeological excavations in Central America 

Mr Jason R Swallen, assistant agrostologist, Bureau of Plant Industry, 
sailed Nov 22 for Park, Brasil He will spend six months collecting and 
studying grasses in the states of Park, Maranh&o, Piauhy, Ceara, and Rio 
Grande do Norte The grasses of this region are very little known, the few 
botanists who have visited northeastern Brasil havung as a rule neglected 
the grasses 
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BOTANY — Two new vanetxes of Salix scoulenana BarraU ‘ Carle- 
ton R Ball, University of California 

The well marked but variable specica complex known as Sdlix 
scoulenana is distnbuted from New Mexico and southern Calif orma 
to the Yukon Valley of Canada and Alaska In altitude it ranges from 
sea level along the Pacific (!)oast, from California to Alaska, to eleva- 
tions of 8000 or 9000 feet in the southern part of the Rocky Moun- 
tains and m the San Beinardmo Mountains of California 

It has been desenbed under several specific names, including S 
scoulenana Barratt (1839), S fiavescens Nuttall (1841), S stagnalis 
Nuttall (1841), S bracliystachys Bcntham (1857) and S capreendes 
Anderhson (1868) Probably some of the plants so named represent 
distmguishable varieties, but none of them is so recognized as yet 
This 18 due in part to the difficulties of current herbarium material 
It 18 a species of extremely precocious flowering and the promptly 
deciduous aments fall before the leaves develop Some plants flower 
in December on the Pacific Coast Except m the rare cases where col- 
lections are made from the same plant at intervals of some weeks, 
therefore, it is almost impossible to know what observed leaf forms 
are associated with certain ament and flower characters The species 
certainly would be better understood if it could be split into varieties 
Happily it now is possible to segregate and describe two varieties 
hitherto unrecogmzed 

The writer desires to express thanks for the many courtesies re- 
ceived from the staff of the Department of Botany, University of Cali- 
fornia 

Salix bcouleriana var coetanea Ball, var nov 

Seeixo Capreae A specie typica amentia coetaneis, pistilhlens ns speoiei 
aliquando l^onbus, ct ambobus m pedunculis bievibus fohoso-braoteatis 
fultis differt, 

* ReoNved October 17, 1933 
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Shrub U 0 ually 2-4 or rarely 5 m high Branchleta rather slender, fragile 
(or readily deciduous m drying), divaricate, the 2-year brown to dark brown 
and glabrato to glabrous, the 1-year and seasonal shoots yellowish to brown 
and usually finely and often sparsely puberulcnt Bud scales small, colored 
and clothed as the branchlets Stipules wanting, or rarely 2 5 mm long on 
vigorous shoots, broadly lanceolate, dentate, pubenilent Blades oblance- 
olate and acutish to obovate and obtuse or rounded at apex, cuneate at base, 
3 to 5 cm long by 1 5-2 5 cm wide, or the larger up to 6 by 3 cm , entire and 
slightly revolute on the margins or the distal on seasonal shoots irregularly 
crenulatc-denticulate, dark green above, glaucesccnt to glaucous beneath, 
pubenilent on both surfaces (probably becoming glabrate in age) 

Aments coelaneous, borne on short, leafy-bracteil peduncles, the stami- 
nate peduncle about 5 mm long, with small bracts, the pistillate peduncle 
5-15 mm long and beanng 3-5 small leaf-like bracts, 0 5-2 cm long Stam- 
inate aments 1-2 cm long, Pistillate aments 1 5-4 cm or sometimes 5 cm 
long, pedicels of the capsules 0 5-1 or 1 5 mm long, styles short, stigmas 
elongated, 1 mm long, usually entire Flower scales in both sexes eliiptical- 
obovato, acutish to rounded, black, longvillous 

This IS a shrub with the general characters of 5 8(uiiUrtana, but diffenng 
from type concept of that species and the next vanety in having the aments 
coctaneous, the pistillate rather lav, and both sexes borne on short, leafy- 
bracted peduncles For the material on which the description is based, bota- 
nists are indebted chiefly to two very discriminating collectors, Joseph P 
Tracy of Eureka, California, and J William Thompson of Seattle, Washing- 
ton The wnter is glad to acknowledge his personal obligation to both 

As will be noted from the specimens cited, vanety roetanea flowers from 
May to June, and fruit may be found dunng Juno and early July, m marked 
contrast to the early spnng flowenng of the species Even at sea level, 
flowenng did not occur until mid-March There must be admitted the 
possibiUty that this condition results from physiological disturbance of the 
plant The increasing number of collections, over a wide area, howe\er, 
make this unlikely The typo specimen (pistillate) is Thompson No 9297 
in herbanum C R Ball (2 sheets) 

So far as available matenal indicates, this vanety is confined to the central 
part of the range of the species It occurs spanngly from northwestern Cali- 
forma to Nevada and Utah, and north to south-central Washington, western 
Montana, and the mountains in the southern parts of Alberta and Bntiah 
Columbia It is found, therefore, m the Wasatch, Rocky, Sierra-Cascade, 
and Coast Range mountain systems Except for the one collection near the 
ocean, where precipitation and fog maintain low temperatures, the oollec- 
tionfi are all from elevations of 4000 to 6000 feet It seems probable that the 
vanety will be found to have an even wider range 

Specimens examined are cited below The contaimng horbanums are 
CRB, Carleton R Ball, NMC, National Museum of Canada, PC, Pomona 
College, UMont Umversity of Montana, and UC, University of Califorma 

California Humboldt Co Ferndale, alt 100 ft , shoots from cut and 
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burned stiunp, Joseph P Tracy 10921, (UC) Tnnity Summit, shrub 
10 ft tall, on dryish slopes back from the meadows. Corral Praine, alt 
5000 ft , J oseph P Tracy 10507, (CRB, UC) , shrub with erect branches, 
15 ft tdll, at edge of meadow, same locality, Tracy 10618 (UC) 
Trinity Summit, common shrub in moist places, 6-10 ft tall, rocky, ex- 
posed places, head of Devil’s Hole, alt 6000 ft , Ttacy 10694, (CRB, 
UC) Tnmty Summit, rocky exposed places, head of Brett Hole, alt 
6000 ft , Tracy 10714, (UC) Modoc Co In lodgepolc pine woods, north 
slope of Bidwell Mtn , Warner Mts , Blmet I Applegate 7619, (CRB) 
Nevada Head of Fall C’reek, Ormsby Co , elev 2460 m ,C F Baker 1153, 
(PC, distnb unnamed, 9 and (J, the latter aments 1 cm long, the 
peduncles 0 5 cm and bracted) Lake Tahoe, Nevada, M E Jorua, 
(PC', distnb unnamed , fruit past npe) 

Montana Missoula, on trail to Mt Stuart, alt 6000 ft , J E Kirkwood 
1076, (UMont, UC) 

Washington Kittitas Co Upper alpine slopes of Rodtop, alt 4500 ft , 
/ H m Thompson 9297, (CRB, UC', luxunant growth, leaves green 
beneath from artificial drying), same locality, alt 4000 ft , Thompson 
9303, (('RB, UC', “more robust than 9297, and occupying a definitely 
lower zone”) Chelan C'o Blewott Pass, Wenatchee Mts , abundant 
in thin timber on open hillsides, elev about 4200 ft , C’ R Quick, 1057, 
(9,0"), (CRB, UC) 

Utah La Sal Mis , M E Jones, (PC) City Creek Canon (Ogden?), Af 
E fones{PV) 

Briiish C'oLiTHBiA International Boundary Commission Neai Interna 
tional Boundary between Midway and Osoyoos, first summit west of 
Skagit River, J M Macoun 73683 (NMC') Mons, Pacific Croat East- 
ern Ry,JM Macoun 07789, 97790 (NMC) 

Alberta Banff and vicinity, N B Sanson, 10, 145, 161 (CRB) 

Salix scoclebiana vor thompsom Ball, var nov 

Salix braehyatachya Bentham, S sroulertona ienutjults Andersson (in part) 
Monog Sal Kon Svensk Vet -Akad Handhngar 6 83 1867 
S brachyslackys, /9 scouleriana, 1 ienutjults Andersson (in part) DC Prodr 
16(2) 225 1858 

Sectio Capreae A forma typica diffcrt ramulis gracilionbus, stnctionbus, et 
glabrescentionbus, foliis minonbus plerumque anguste ellipticis vol anguste 
oblanceolatis, 3-7 cm longis, 1-2 cm latis, plerumque plus minusve crenato- 
dcnticulatiB, et amentis minonbus gracilionbus, 1-2 5 cm longis 
Differs from the species m the slender, elongated, more glabrate branch- 
lets, the small and slender aments, and the small, mostly narrowly oblanceo- 
late, and usually more or less crenate-denticulate leaves 
Shrub 2-4 or sometimes 6 m high, branchlets usually slender, elongated, 
straightish, ascending, and tough, 1-year and 2-year branchlets usually 
black or dark brown, glabrous and often shimng, seasonal shoots pubescent 
or puberulent, becoming glabrate, bud scales 4-7 mm long, colored and 
clothed as the shoots beanng them; stipules usually wanting, or 1-2 nun 
long and semi-cordate on vigorous shoots, petioles 5-10 mm long, pubescent 
to glabrous, leaf-blades relatively small, those on seasonal shoots and the 
upper leaves on 1-year and 2-year branchlets narrowly elliptical to oblanceo- 
late, commonly 1 by 3, 1 2-1 6 by 4, 1 5-1 8 by 5-6, and 2 5 by 7 5 cm in 
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8iie, the lowermost on these branchlets broadly oblanceolate, commonly 
1 5 by 3-3 5 and 2 by 4 cm in size, all usually cunoate at base, narrower 
blades acute or short-acuminate, lower and broader often obtuse, the upper 
narrower irregularly and often prominently crenate-denticulate, the lower 
entire or subentire, all green and glabrous above or the younger puberulent. 



Fig 1 — tSaltx seoulenana var lhomp»ont Ball Portion of pistillate 
and Btaminate cotype epecimens 

all pale green to subglaucous beneath, the older glabrous to glabrate, 
younger pubescent or occasionally tomentose beneath with gray hairs which 
often become somewhat rusty in color 
Staminate aments 1-2 cm long, almost sessile, stamens two, filaments 
free, glabrous, scales usually somewhat narrower than those of the pistillate 
flower Pistillate aments 2-3 cm , or occasionallv 4 cm long at maturity, 
usually slender and incurved, on tomentose peduncles 6-7 mm long and 
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bearing 2 3 piluse bracts or small, bract-liko leaves, capsule lance-rostrate, 
6-7 mm long, gray-pubescent, Inirne on a pul)ehcent pedicel 1-15 mm 
long, btyle very short, 0 2-0 5 mm long, btigmas entire or di\ided, 0 5-1 
mm long, scales broadly ublanceolute or obovate, 1 5 2 5 mm long, acute 
to obtuse or sometimoH slightly erose at apex, hi uk, densely pilose on out- 
side and thinly pilose inside with long, shining hurs 

The existence of the well market! variation described above has been 
known for several years but publication has been delayed until the collection 
of flowers and foliage from the same plants should make possible a complete 
and accurate description This c<mv mcmg matenal has now been made avail- 
able by Mr J William Thompson, of Seattle, whobe critical collections are 
adding rapidly to (he known floi i of this largo and diverse St vto It is a real 
pleasure to name this \ anei y m his honor 

The portion of the ouh t lana complex to which vaiiety thompsoni is 
most closely relateil is the variety or form tenuijnlis dcbcnbed by Andersson, 
as oiled at the oi>omng of this discussion P'rom Andersson’s form it diffois 
m still smaller amenth and foliage and especially m elliptical or elliptical- 
oblnncoolate and denticulate leaves, as well as in much loss puboscemec on 
hianchlets and leaves 

The ccntei of distnbution for this vanety appears to be the Puget Sound 
area of Washington and the (icorgian Biy area of adjacent British Colum- 
bia It has been found bj Pammel on tho/Oregon Coast below the mouth 
of the Columbia River Away from the coast it htvs been taken at appieciable 
elevations in the ('nscado Mountains, at Easton, \\ashmgton, by Pammel 
and on M( Benscin, Vancouver Island, by John Alacoun Pmbtless the 
known range will 1)0 extended still further when these facts come to the 
attention of collectois 

T1 0 initials of the herbariums containing the specimens cited below arc 
CRB, Caileton R Hall, NMC, National Museum of Canada, UC, Univer- 
sity of Cahforma, and USN, United Slates N itional Herbaiium The follow- 
ing specimens have been examined 

Oregon (Matsopf’o (learhart Park , II Pammel (CRB) 
Washington King Co Seattle Piper and Smith 55b (in pait), (CRB), 
C V Pipei, March, 1890 (CRB), about 3 miles north of city limits, 
C V Piper 6682, 6686, 6603, (CRB), moist slopes along ('heasty 
Boulevard, J William Thompbon 5806 (pistillate type collection), 5808, 
5‘KJO (stammate type collection), 6901, (('RB) Pierce (’o Taco- 
ma, shrub, 10-20 ft high, common in gravelly soil, J B Fleli 1884, 
March 6, April 11, and lune 14, 1001 (CRB), abundant in v leant 
lots, dry places, I B Fleti 2272, 2272a, ((*RB), L If Pammel 34, 
((JRB) Kittitas Co Easton ^ Pammel and Dudgeon 19, (CRB) Snoho- 
mish (^o Marysville, J M Grant 208, 209, 211, (CRB), 203, (C'RB, 
UC, sub nomen S caudaUi) San Juan Co lA>pe% Island, shrubs ^9 
feet high, dry roadsides near the “Holy Roller*' colony. Hunter's Bay, 
C R floZZ 2084, (CRB) 

Bniiisn Colttmbta Vancouver Island Cowichan Lake, IT Spreadborough 
83853, (NMC) Departure Bay, W Spreadboro'ugh 2, (NMC, 83847 and 
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83857), 3, (NMC, 83846 and 83854), 4, (NM(\ 83845 and 83848), 5, 
(NMC\ 83844 and 83840), 6, (NMC, 83843) Mt Benson, upper 
slopes, alt 3200 ft , John Macoun 76800, (CRB, NM(') Nanaimo and 
vicinity, John Macoun 76802, (C'RB, NMC), in thickets, John Macoun 
80968, (NMC), John Macoun 76804, (NMC), W Spreadborough 15, 
(NMC 83860) Strathcona Park, Drunim Lak^y M Marown 83881, 
(NMC) Victoria and vicinity, John Macoun idllO, (CRB, NM('), 
in thickets, Burnside Road, John Macoun 76766, (NM('), Bea\or 
Lake, John Macoun 76801, distributed as S geyenana (('RB, NM(', 
branchlets very short, crowded), A J Pinio 68082, (NM('), M O 
Malle 122135, (NM(', U(') Cicorgian Bay Islands Mayne Island, 
J M Macoun 00155, (NMC) Salt Spnng Island, wet plates, John 
Macoun 24470, (NM(\ U(*) New Westminster Distnct Ocean 
Park, 3 miles noiih of 49th parallel, gra\elly hillsides on logged and 
burned land, J K Henry 6, (CRB, 3 sheets, NMC, 2 sheets), Flenty 7, 
(CRB, 3 sheets, NM(', 2 sheets), Ilemy 12, (( RB, NMC) All distrib- 
uted umdentiOed, NM(^ Nos 1 17206-1 1720<1, and 117211 Powell 
River, erect bushes, 8-10 ft high, J Vw /or A 28*18, (('RB) 


ZOOLOGY — Two new specter of pearly ftesh-waier mwsse/s * Wil- 
liam B Marshall, U S National Museum (Communicated 
by Paul BARThc n ) 

The recent pearly fresh-water mussel desenbed herein comics fiom 
southern Paraguay and belongs m the genus Anodoniitei> The fossil 
species comes from the State of Monagas, \eneziiela, and is the typo 
of a new genus, Ca^ialioide^ 

Castalioides, new genus 

Shell with htrong Bculpture of radial ribs, several of the innermost purs 
arranged to form \ery long \ 's Ribs crossing the intenor and posteiior 
slopes form a divaricate pattern with the radial ribs 

Type Castalioidea lofidi described below 

Castahoides laddi, new species 

Shell subelliptical, slightly inflated Beaks set well forward (at about the 
first one-quarter of the length) Dorsal margin arcuate, anterior margin 
rounded and rounding into the ventral margin which is slightly arcuate and 
joins the posterior margin in a sharp curve Posterior end obliquely subtrun- 
cate Antenor ndge not differentiate from the general surface except by the 
divaricating sculpture along it Postenor ridge high, subangular Posterior 
dorsal area rather broad Sculpture of stiong, nearly straight, radial ribs, 
several of the innermost pairs joining to form very elongate \ 's with the 
apex pointing toward the ventral margin Distant from the beaks the nbs 
b^ome somewhat irregular Several low ribs originating on the posterior 

' Publuhed by permiBaion of the Secretary of the SmitheoDian Inititution Re- 
ceived October 0, 1933 




l! iRures 1 -6 

fiRfl I 3 Vfisialimdf^ lndd% Fig 1 — Posterior sculpture of type X2 Fig 2 — 
Antenoi BTiiIpture of tyiH) X2 3 — Right vaJve Natural use 

Figs 4 -b Anodonixits Bchadet^ type specimen Natural siie 
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ridgc and divanoating there from the general radial sculpture, run across 
the posterior area Himilar, but smaller, more sharply defined ribs divaricate 
from the general sculpture near the anterior rulge and run across the an- 
terior area (Teeth not showing in the type, but judging from imperfect 
teeth showing in a right \alve paratype, they losemhle those of Tetraplodon 
hnki Marshall ) 

The type, U S National Museum ((’at No 37^013) measures licngth, 
10mm , height, 22 mm , diameter (about 24 mm ) It and a paratype ((’at 
No 373031) were found fossil rtoar Aragua do Maturin, capital city of the 
District of Piar, State of Monagos, Venezuela 3 his locality i'^ on the Aragua 
River, a tributary of the (iuarapiche Rnor, which in turn is tiibutary to the 
San Juan whose waters drain into the (Julf of Paria, formed by the mainland 
of Venezuela and the Island of Trinidad I’wo other paritypes were returned 
to the Venezuela (lulf Oil ( o from which the material was received The 
geological age ciimted for the specimens is Quaternary 

In gener.il appearance the sfiecies resembles Tet/aphdon hnkt Marshal T 
(Pioc U S Nat Mus 6Q d, plate 1, figs 0, 7 , plate S, fig 3 1020), but is 

distinguished genencally and spetihcally by the di\ ancated sculpture along 
the interior ind posterior ridges 3^he s|KTies is named for Dr Harry S 
Ladd, thniugh whose kind efforts the material was obtained 

Anodonuti s 

Four specimens of this genus, all in bad condition, let iin enough of their 
features to show that they are lelatcd to the group including such species ns 
A lot ilia Lea, A ladcola lA?a, A palmoi Marshall and *4 pUtieri Marshall, 
all of which are recent species from the northern (oasi of South America 

Anodontites schadei, m w specu s 

Sliell of medium size, rathei heavy, oblong, dorsal margin lightly arched, 
ventral margin nearly straight, sloping upward at the anterior end and fad- 
ing into the sharply luunded interior margin, posterior margin oblique, 
slightly arched and forming with the ventral margin a widely niunded point 
which fMunts downw ird, gi\ mg the shell a rather oblique appearance Ih'aks 
eroded, locateil well forward, making the shell appear to hunch forward 
Anterior ndge roumletl, the dcbcent to the anterior margin abrupt Posterior 
ridge low, jounded, the descent to the posU*nor and dorsal margins ralhei 
steep A well-marked nblet traverses the poMerior area from the beaks to 
the rear extremity of the shell Sculpt ure consisting of fine concent nc growth 
striae, with a number of major rest periods prominently marked by deep 
concentric grooves C’cntre of shell nearly smooth, pobtenor area and around 
the margins somewhat lamellate C’olor chestnut, dark greenish near the 
Ijeaks, the colors darker on the fiont half of the shell Interior whitish, highly 
mdescent m the adductor scars and in the area between the pallial line and 
the margins Anterior scar deep, posterior scar well-impress^ Palbal line 
15 mm from ventral margin Prismatic bonier daik greenish olive, rather 
wide throughout but widest along the middle of the ventral margin Sinulus 
narrow and long, its tip curving backward 

I’he type (U S N M No 434732) meahures lA'ngth, % mm , height, 53 

■ Von Mai tpn^ in letter to PiUbry (Princeton University Expeditions to PataRonia, 
180b-<)9, 3 blO 1911) says the generic name TttraiUodon is a synonym of CaaiMta 
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mm , diameter, 34 mm It and a paratype (No 424837) come from the Tubi- 
cuary River at Aroia m Bouthern Paraguay, and were collected by Mr F 
Schade for whom the species is named and were presented by Mr Hugh 
Fulton of London The Tubicuary River is a tributary of the Paraguay 
about 65 miles above its confluence with the Parana and hence is in the La 
Plata system 

The nearest relative of Anodonities ^chadfi is A mansfitidi Marshall of 
the Rio Yaguaron and its branches, in Cerro Largo, Uruguay A wansJUldi 
IS lighter in weight, proportionally more elongate, bus the smulus broad and 
cur\ung forward, the intenor typically rosy, the posterior end well-olc\ ated 
ulx)\e the ventral margin, and the prismatic border much wider, approach- 
ing in cliaructer the very wide prismatic bolder of Anodouldt \ pataqonica 
Lam In addition to these difforeuees, the two species come fioni difTeront 
drainage systems 


ZOOLCKJY’^ A 7tew genus of Tremalodes Mongntg to the subfamily 
AUoireadiinae^ Edwin Linton, Unueisity of Pennsylvania 
(Communicated by Paul Bartsch ) 

In the manusciipt of a pnpci Some Trcmalodcs of Jishesj mainly 
from the Woods Hole region , awaiting publication, a new generic n.ime 
IS proposed to accommodate distomes, recorded m eailier pai)ers by 
the author under the name Distorniini vUellosuin To <ivoid possible 
confusion in nomenclature it has been suggested th.it a brief descrip- 
tion of the new genus be published 

Cymbephallus Linton, gen nov 

Body smooth, moderately elongate, ventral sucker surrounded by a raised 
border of the body wall, which may bo more or less scalloped, papillxto, or 
slightly fimbriate, cirrus very short, apiiearing as a muscular sucker at the 
orifice of the ejaculatory duct m front of the ventral sucker, to the left of 
the median line Testes smooth or lobed, median, one following the other, 
behind the smooth or lobed ovary \ itellnn.i diffuse 

'FyP^ species, Cymbephallus viiellosus (Linton) 

UlMBEPHALLUh VlTLLLOHlTS (Linton) 

Dtsfomvm vilelloftum Linton Bull U S Fish Com 1899 290, 416, J5, 

39, and 333-340 Bull U H Fisht'om 1904 335 Proc Nat Mus 
33 105 

These distomes assume a great variety of contraction shapes Living 
examples are usually relatively hhort with breadth onc-third or moie of the 
length When placed m fresh water or weak formalin they tend to become 
turgid and may elongate until the length is six or more times the breadth 
Under pressure the living worm may become several times os long as broad 
Neck short, conical, often reflected dorsad, especially in turgid specimens, 

' Received 0( tober 18, 1033 
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postonor end of body frequently tapenuR to a blunt point Ventral sucker 
larger than oral, ratio about 8 5, surrounded by a raised border, which may 
appear to be sinuous in outline, or to bear 4 or 5 lobes on the posterior 
border and about 4 on the antenor bordei , often inconspicuous in mounted 
specimens In turgid specimens the ^ sucker is prominent, often more 
or less pedicellate Maximum lengtl injp|^ about 3 5 mm Pharynx usu- 
ally a little longer than broad, ratio of length of pharynx to diameter of oral 
sucker about 4 5 Prepharynx very sbuix or none, esophagus as long or 
longer than pharynx, intestinal rami reach nearly to the posterior end of the 
body, usually hidden by the dense vitellana (lenital pore in fiont of the 
ventral sucker to the left of the median line, the ejaeulntory duel terminates 
in what has the appearance of a strong, muscular sucker-liko structure, at 
the anterior border of which is the opening of the metr.iteim The seminal 
vesicle extends one-third or more of the distance between the \entral sucker 
and the ovary The two testes, the one following the other, he about midway 
between the ventral sucker and the posterior end They are usually circular 
or oval in outline, occasionally subtnangukr and rarely slightly lobed 
Ovary near anterior edge of fust testis usually more or less elliptical in out- 
line \ itellaria diffuse, continuing from neir posterior edge of \entrdl sucker 
to the posterior end of the body, often obscuring the other organs T 'terus 
between ovvry and ventral sucker Ova, average of 24 specimens from 1ft 
different spccihc hosts, in balsam, 0 053 by 0 029 mm , maximum 0 063 by 
0 033, minimum 0 045 by 0 027 

Recorded from 34 specich of Woods Hole fishes, from 15 species of Beau- 
fort fishes and from 5 species of Beimuda fishes Found in the intestines 

Cymbephallus fimbnatus Linton, sp nov 

Dis/omurn vtiellosum Linton, Bull U H Fish (\un 1899 462 Bull V H 
Fish Com 1904 388,390,399,^^7 776-77^ 

Body elongate, not varying much in diameter, neck short, more or less 
comcal, ventral sucker larger than oral, prominent, sometimes pedicellate, 
surrounded by a border of short papillae, pharynx elliptical-ovate, longer 
than bnmd, esophagus longer than pharynx, intestinal rami extend to pos- 
terior end, genital pore in front of ventral sucker, on left of median line, 
the opening of the ejaculatory duct a strong, muscular sucker, opening of 
the metraterm with sphincter on blunt papilla at antenor border of genital 
sucker, seminal vesicle elongate, curved, extending from one-third to more 
than one-half the distance between the ventral sucker and the ovary, testes 
two, the one following the other with but a short interval between, in some 
cases lobed, in others lobes not distinct, ovary at or near the anterior edge 
of the first testis, usually not lobed, although a tendency to lobing was 
served in a few cases Vitellana diffuse, filling the body back of the testes, 
and extending to a point about half way between the ovary and the ventral 
sucker Ova about 0 06 by 0 03 mm Maximum length, in balsam about 5 
mm 

From Menticxrrhus mxatilis, Woods Hole, from Bavdtella chrynura, 
MeTtUnrrhus amencanus and Seturua ocellatua, Beaufort Found in the intes- 
tines 

This species differs from C viteliosus in its larger sise, and in having 
longer and more numerous papillae bordenng the ventral sucker, in the lobed 
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character of the testes and larger ova, also in that the seminal vesicle extends 
farther back of the ^entral sucker, and the vitellana do not roach to a 
point as near the ventral sucker Furthermore while C tnlellosiia tends to 
taper towards the posterior end, C fimbttalu'i, as a rule, maintains its 
breadth back of the \entrAl sucker and is bluntly rounded at the postenor 
end There are, howeier, many contraction shapes in both species which 
make it difficult to fit descriptions to them 


OR^^ITHOL()(^Y Bird honet from Eskimo rums on St Lawrence 
hland, Benng Sen^ IIerbeut Friedmann, U S National 
Museum 


During se\eial seasons of excavating ancient and more modern 
F^skimo habitations on St Lawienec Island, Mi 11 B Collins, Jr, 
Assistant Cuiator of Ethnology, Umted States National Muheum, 
amassed a large collection of avian bones In.ismuch as all his 
material was caiefully collected with full stratigraphical data, it 
IS possible to determine, m a relative sense, the different ages of 
the vnnous specimens Furtheimore, since the time limits range fiom 
village sites abandoned half a eentuiy tigo to some piobably 2500 or 
moie ycats old, the ages of the diggings vary appieciably Of course, 
while 2500 yeats means a gieat deal m human cultural biology, it is of 
little moment as fai us birds aie concerned The collection totals 
hcveial thousand bones, all of which have been carefully studied and 
identified and are repoited on in this papei The bones are referable 
to 45 species of which 10 are new to the known avifauna of St Law- 
rence Island These 10 aie as follows 


Put SINUS rRNUIHOSTUlS 
BrANIA CANAUENSI8 MINIMA 

Br\nta nk.ruans 
Melanitta deouandi 
Mblanitta persitcillata 

MERUUb MERGANSER subsp 
HeTEROSCELUH INC anus 
LaRUS ( ANUS BRAl’HYRIIYNOHUS 
Risha BREVIRUHTRIS 
RrAC HYRHAMPHUS BREVIROSTRIS 


Slender-billctl Sheai water 
Cackling Goose 
Black Brant 
White-winged Scoter 
Surf Scoter 
Merganser 
Wandering Tattler 
Short-bdled Gull 
Red-legged Kittiwake 
Kittlitz’s Murrelet 


In a^ldition to these, several speciea previously recorded on the basis 

^ Publinhed by permission of the Secretary of the Smithsonian Institution Re- 
ceived October 9, 1933 
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of obsorvalional recoids alone, are represented in the present collec- 
tion 

These bones, toj^ether with the collection of buds reported on in a 
pie\ious paper (Pi oc U S Nat M us , 80, art 12 1 31 1032 ) give 
a fairly comprehensiv'c picture of the avifauna of the island Perhaps 
the most stiiking single feature is the complete absence of any species 
of ptnimigan, although both the 'Vlaskan and the Siberian mainlands 
and most of the islantls lictween them are inhabited by one or more 
foims of these birds 

In attempting to analyze the data from the viewpoint of ornithol- 
ogy, rather than ethnology or anthropology, w'c must lemembor that 
the number of bones of a gi\ en species is not a reliable index to the 
abundance of that species wuth respect to another, less abundantly 
repiesented, as the factor of human selection plays a large rAle Thus, 
there aie no raven bones in the present collection, but this does not 
mean that there were no nuens on the island at the time when the 
old villages weie flouiishing, it only means that Eskimos did not look 
upon ra\ens as food and did not kill them and leave their bones in 
and aiound their huts On the other hand, it is obviously unlikely that 
the lOskimos would have been able to get numbers of birds of species 
that were laic at the time, so an abundance of icmains dws indicate a 
high numeiical status foi the species It is the relative abundance of 
species that is chiefly affected by the element of selection (By selec- 
tion is meant not only the volitional choice of the Eskimo, but also 
his ability to piocuie the bud in question Thus, a strong flying spe- 
cies that feeds over the open ocean, and lelatively seldom loosts on 
the cliffs on the island would be very difficult to get and so, while dc- 
siied by the JOskiino, might lie “selected out” by his inability to get 
it ) Vlho some selection was involved m the actual collecting of the 
specimens 

The species most abundantly represented m the collection is Pal- 
las’s miiiie It is obviously the most important single bird species 
to the Eskimo, and it la obyious from the enormous number of bones, 
that the species was as abundant in the past as it is in the present 

The other birds commonly used for food include the crested and 
the piiioquct auklets, the Pacific and king eiders, and, strangely 
enough, the pelagic cormorant One of the buipnses was the paucity 
of goosi. bones, cbpecially of the emperor goose Pigeon guillemot, old- 
squaw, long-tailed jaeger, rod-faced cormorant, and short-tailed al- 
batross come next in descending order of frequency, and after them 
come a laige number of species, present m varying quantities 
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The village sites involved in this study have been described by 
Collins (Geogr Review 22. 109-114 1932) from whose aceount 
the following remarks are extraeted 

On the gravel spit near the present village of Oambell, at the nnith- 
viest end of the island, are three abandoned villages, known to the 
Eskimos as Miyowaghameet, levoghiyogameet, and Seklowaghva- 
get, while a recently abandoned village immediately adjoins the 
present settlement of Gambcll The gravel spit extends westward fiom 
Gambell Mountain, on the slopes of which is the oldest village site, 
the one lefeired to in this papci as Hillside Village 

At the opposite, southeast, end of the island is the ol<l village site 
of Kialegak, judged to be of approximately the same age as levoghi- 
yognmeet The estimate of the age of the sites is, of couise, veiy vague 
but in the case of the four v illages near Gambell, it was possible for 
Collins to woik out a relative, chionological sequence, even if the ab- 
solut(‘ age was indeterminable To quote him on this point 

Beginning ut the base of the moiint.iin and extending westwaid to the 
village .it the end of the spit is a senes of p<irallcl ridges of gr ivel old brach 
lines —which from the top of the mountain tan be seen very distinctly The 
posit ion of the several oUl vilhigee in relation to these former be ich lines and 
to the present beach affords some evidence of their respective antiquity, for 
villages of the maritime Eskimo arc always situated close by the sea oi other 
body of water The ruins closest to the present village at the end of the spit 
should be the latest, these are the recently abandomd houses and the 
adjoining old site Seklowaghyaget In thesame way the oldest of the aban- 

doned villages should be Miyowaghameet three-fourths of a mile away 
at the base of the mountain and half a mile dist int from the sea and em loser! 
in the first two (the oldest) beach lines levoghiyogameet , some 200 
yards north (of Miyowaghameet), is separated from it by four beach 
lines and thus should date from a somewhat later peri«Hl Between (it) 
and 1 he north shore arc six more old beach lines, most of which were no 
doubt piled up after the abandonment of the village 

The archeological evidence resulting from four months of intensive ex- 
cavation bore out this assumed sequence A fifth site (Hillside \ il- 
kge) , unknown to the ICskimos and completely covered over with sod, 
moss, and rocks, was found on the lower slope of the mountain 

To sum up for our immediate purposes, the oldest site is Hillside 
Village, estimated as possibly 2500 or more years old, next is Miyo- 
waghameet, assumed to lie about 2000 years old, then levoghiyogar 
meet, around KXK) years old, Kialegak coiiesponds in age with Miyo- 
waghameet and levoghiyogameet, chiefly with the lattci , Seklowa- 
ghyaget IS estimated to have been occupied up to about 200 years 
ago, and the recent Gambell site is supposed (on hearsay evidence 
from the natives, as well as from the nature of the excavated maten- 
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als) to have been abandoned about 40 years ago The lower strata 
of its middens may be 100 years older 

In the course of his work Collins made a great many cuttings or 
diggings in each of these sites and recorded the levels of each Of 
these individual diggmgs about 75 revealed bird bones The time ele- 
ment in each site between supcrhcial and basal stiata is, howevei, too 
short to be of signihcuncc as far as the ornithological results are con- 
cerned, however much it may mean to the anthropologist, and in this 
paper I have combined many of these individual data 

I am greatly indebted to Mr Collins for much infoimation legard- 
mg the location and lelative age of the sites, and for his patience 
in answering many questions more or less rclc\ant to the immediate 
topic at hand 

The specimens of bones are all m the ITnited States National Mu- 
seum 

Family (iWIIDVE Loons 
(iA\iA \D\Msi (Gray) Yellow -billed Loon 

The yellow -billed loon is repiesented only in the diggmgs of sites 
about 1000-2000 years old, thub the northern and western sections 
of Miyow aghamcct yielded a fiagmeutary sternum, r.wlius, and meta- 
carpal, lev oghiyogameet a fragmentary sternum, while the Kialegak 
bite at the opposite end of the island produced a taisometatarsus and 
a metacarpal of thib bird 

Judging by the size of the bones of this species, which would make 
for both their preservation and discovery, the few bones found and 
the few diggmgs containing them seem to indicate that eithei the bird 
was always scarce or hard to get or not sought after by the Eskimos 

CJavia arctica iHciFK’A (Lawiencc) Pacific laion 

The Pacific loon appeals first m the Icvoghiyogamcet site where it 
IS represented by a broken steinum The Kialegak ruiiih yielded a 
single tibiotarsus attributable to this npecicb In the recent site at 
Cambell a part of a skull and a broken bternum weie found All in all, 
the story is yimilar to that of the yellow -billed loon, a scarcity of re- 
mains of the bpeciea due to the same several possible factors 

Gavia stbllata (Pontoppidan) Red-throated Ixion 

The diggings at levoghiyogameet and at Miyowaghameet, dis- 
closed several bones of the red-throated loon levoghiyogameet re- 
vealed this species in three separate cuttmgs representing the whole 
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time duration of the village deposit, from the surface layer to the 
basal portion, the bones (single ones in all cases) being a sternum, a 
tibiotnibus, and a metacarpal At Miyowaghamcet, in the relatively 
younger northwest deposits an ulna was found In the much more 
reient deposits at Seklow aghyaget a tibiotarsus was unearthed 

Family DIOMEDEIDAE Albatrosses 
Diomedea albathtts Pallas Shoit-tailed Albatross 

In my papei on the birds of St Liiwrcnce Island (Proc U S Nat 
Mus,80, art 12 8 1M.I2 ) 1 wrote that although Nelson and Turner 

saw this .ilbatross at sea near and about St Lawrence Island, the 
only definite records for the island an« two mandibles found there by 
Nelson and a maxilla dug up by C’ollms at Miyow aghameet A study 
of the piesent colleetion of bones has re\ealed this species in no leas 
than ten sepaiate cuttings langing from the most recent sites to the 
most ancient one— the extent of time lietween the two extremes being 
aiound 2500 yeais or moie Beginning with the oldest, we may men- 
tion them in chionological sequence Hillside Village, fragments of 
humcii, ulnae, and metacarpals, Miyow aghameet, 4 separate diggings, 
a total of one pan of maxillae, 1 pair of clavicles, 1 fragmentary ulna, 
1 fragment of a mandible, 1 taisometntarsus, levoghiyogameet, 2 
cuttings, 1 fingmentary pair of clavicles, 1 tarsometatarbus, 3 meta- 
caipals, iSeklowaghyaget, 1 tibiotarsus, (iamliell (recent) 2 cuttings, 

1 humeius, 1 pair maxillae, 1 ulna, 1 radius 

Appal ently the short-tailed albatross was used for food whenever 
it could be obtained The large size of its bones makes it probable 
that relatively fewei wcie overlooked by the collector than in the 
case of smallci bn d bones 

Family PROC'ELLAIUIDAE Shearwaters, Fulmais 

PuJUNus TENumosTRis (Tcmminck) Slender-billed Shearwater 

This species has not been recorded previously from St Lawrence 
Island It is leprcsenlcd by a coracoid in perfect condition, found at 
Miyowaghamcet 

FuLMARUb GLAciALib RODQERSi Cassin Kodger’s Fulmar 

Boneb of this fulmar are noticeably scarce m the present collection, 
only two being definitely attnhutable to the species At levoghiyo- 
gamcet a coracoid was unearthed, and at Kialegak a tibiotarsus was 
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found The fulmars, being very pelagic in their habits are probably 
seldom killed by the Eskimos, a fact that may help to explain the 
absence of further osseous remains 

Family PHALACllOCOR VCIDAE Cormorants 
Fhalauroi ORAX PELAOicus PELAoicus Pallas Pelagic Cormoiant 

The peLigie eoimoiant is lepresentod in 17 individual diggings, 
fiom the most .ineient to the most recent It was most abundantly 
found in the deposits at Kialegak, where it was unenithed in 6 sepa- 
rate cuttings, and at Icvoghiyogameet, where it was revealed in fave 
cuttings, 2 diggings at Miyowaghameet turned up bones of this coi- 
morant <is did also 2 cuttings at Seklmvaghyagct, the ancient hillside 
Milage iie.ir Clnmbell and the recent village at Gambell each revealed 
one bone of this biid \lthough in most of the 17 diggings only single 
bones or only .i veiy few were found, in the upper layers at levoghiyo- 
gameet no less than 16 tarsometataisi weie uneaithed This extra- 
ordinaiy abundance makes one wondei what unusual conditions may 
ha\ e made the birds so accessible oi sought after at that time 

It is notewoithy that although many limb bones were found, only 4 
synsacra and 1 steinum weie unearthed, and no paits of the skull oi 
mandibles 

Phalac RoroRAX URiLE ((Imclin) Red-faced Cormorant 

Hitheito this coimorant has been known from St Lawrence Island 
only on the basis of Nelson’s statement that it is a, “ more or 
less common summci resident” there No specimens have been taken 
in the flesh as far as I know Howcaci, bones attributable to this 
spt‘cics aie induded in the results of 8 diggmgs, but only in cuttings 
of ancient sites It may well be that the species was formerly more 
abundant on St Lawicneo Island that it is today, but no reasons can 
be advanced to account for its change in status The most aneient 
site, the Hillside Village revealed a fragment of a humerus, levoghi- 
yogameet yielded the greatest number of bones distributed among 4 
cuttings, one of which containeil as many as 12 tarsometatarai and 3 
tibiotarsi , while 3 cuttings at Kialegak produced 2 humen and 1 tarso- 
metatarsus The fact that the species is represented at both ends of 
the island ((lambell and Kialegak) mdieates that it was widespread in 
its loeal range If it were present m only one place, it might have been 
assumed that its hypothecated decreoEe might have been due to the 
decimation of the sole colony on the island 
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Fanuly ANATIDAK Ducks, Geese, Swanij 
CnGNrs toLUMBiANUS (Ord) Whistling Swan 

When one considcis the gustionomic desirability of this, the largest 
cdilile bird on the island, and its fairly e\en distribution there, it is 
surprising that its remains ha\e been found only in the deposits at 
Kiolegak and not in any of the old sites near Gambell At Kialegak 
it is represented by a pair of clavicles and se\cral fingmentary bones 
found in .1 sepaiate diggings 

Bran I v ( ANAOENhih minims Ridgway Cackling Goose 

The cackling goose is an addition to the known avibiuna of St 
Lawienec Island It is repiesented in 2 cuttings of the uppi^r laj'cr of 
the Kialegak site , m one by a eoiacoid, in the othei by a pair of ela\i- 
eles 

Bran I i niork’ans (Lawience) Black Biant 

This goose IS also new to the known bud fauna of the island It is 
lepiesented by a metaiaipal found m a basal digging at Kialegak 

Philacte (’anagk a (Sevastiunoff) Emperoi Goose 

The icmams of the empeiot goose are lemarkably few in number 
considering the abundance of the bud on St Lawience Island, and 
the extent to which it ib hunted and used foi food by the Eskimos 
Fuitheimoic, its bones arc picsent in neither the two oldest sites 
(Hillside Village and Miyowaghameet) noi the most recent one (Gam- 
bell), but chiefly in the diggings at Kialegak, and, in small numbeis, 
in 2 cuttings at Seklowaghyagct \t Kialegak lames of the empcroi 
goose were found in 5 cuttings, at Seklowaghyagct in 2 diggings 
Strangely enough, almost no long bones w'ere uneaithed, but chiefly 
metacaipals and fragments of clavicles and coracoids 

The fact that the majority of the bones come from Kialegak at the 
southeast end of the island is in keeping with the present distiibution 
of the bud It IS found chiefly m the southern part of the island, es- 
pecially in the vicinity of the long lake and lagoons On the north wde 
the spcciesj is not neaily so common 

Anner ALHiFHONH ALBiFRONb (Scopoli) Whitc-frontcd Goose 

The white-fronted goose is represented in the remains from Kialc- 
gak (2 diggmgs) and levoghiyogameet (1 cutting), m all cases by 
mctacarpals only It is peculiar, to say the least that all four species 
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of geese are represented by bones other than the long limb bones usu- 
ally preserved, such as the humerus, femur and tibiotarsus 

Apparently the white-fronted goose has always been an uncommon 
bird in St Lawrence Island, as it is today 

Dafila acuta TZiTzmoA (Vieillot) Amencan Pintail 

The pintail is leprescntcd by a single bone, a tarsometatarsus found 
at Kialegak 

Nykoca marila (Linnaeus) (heater Sc.iup Duck 

One sternum, collected at levoghiyogameet, is loferablc to this 
duck PreMously the greater scaup duck was known from St Law- 
rence Island only on the basis of Nelson’s statement of its occunence 
there No spiecimens were collecteil by him 

(Jlangula iiyemalis (Linnaeus) Old-squaw 

'Fhe old squaw is one of the commonest ducks on the island, and 
its bones have been found in 12 diggings, the greatest iiuinliei being 
at Kinlegak, where it is rcpiesented m 7 cuttings The oldest bones 
come from Miyow aghamoct (3 diggings), one fragmentary skull was 
found at levoghiyogameet, and a piece of a sternum was unearthed 
in the lecent village site at GnmlM'Il 

HiSTRIONICUS HIbTRIONUUh PACIFICUS BlOoks 

■Wcstein Harlequin Duck 

The western harleijuin <iuck is lepresented by bones chiefly in the 
Kialegak and levoghiyogameet sites In the foimer it was found in 4 
diggingb, in the latter village, in 2 cuttings A single coracoid comes 
from the excavations at Seklow aghyaget as well The Kialegak and 
levoghiyogameet specimens are nil humeri except foi a pair of tarso- 
metntarsi 

Polysticta sielleri (Pallab) Stcller’s Eider 

Steller’s cidei appears among the remains of the oldest site, the 
Hillside Village, in the form of a fragmentary femur Otherwise it is 
represented only from Kialegak, where, however, it hguies in four 
diggings, 3 of which yielded a humerus apiece and 1 a synsacrum 

Somateria v-niqra Gray Pacific Eidei 

The Pacific eider is abundantly icpresentcd m the present collec- 
tion, its bones being recorded from 32 iieparate cuttmgs, ranging 
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throughout all the bites and ages except the very oldest (Hillside 
Village), and SekloYv aghyagct \t Miyowaghameet, it was found m 
3 cuttings, at levoghiyogameet, in 7 cuttings, at Kialegak, in 20 dig- 
gings, at the recent tlambell site, in 2 diggin gs 

SoM ATERiA SPEC TABius (Linnoeus) King Elder 

Tod ly the Pacific cidei is much moic abundant on St Lawrence 
Isl.ind than the king eider, hut, if we may judge by the skeletal re- 
mims, the latter species was somewhat the commoner of the two m 
the pic-histoiic past, or else was often selected as an object of the 
chase by the Eskimos Remains of the king eidei are included in the 
mateiial cxcivatcd at 37 dilTcrent diggings The oldest village site 
icvealod a cor'uoid of this duck, and its bones have been found at 
each of the othei v'lllage deposits except, stiangely enough the recent 
village site at (lambell At Miyowaghameet it was found m 1 cutting, 
at lev oghiyogameet in 3 cuttings, at Kialegak, where it was found 
in gicntest nunilM'rs, m 31 diggings, at Seklow aghy<iget m 1 digging 
The absence of this species fiom the iccent (Jambell site is of interest 
in connection with its lelative deciease in abundance at present 

\iu lONETTA FISC HERi (Biandt) Spectacled Eider 

The spectacled eider is ic'presented only in the collections from 
Kialegak, wheic it was found in 4 cuttings All in all, 3 humeri and 4 
coracoids weie uneaithcd 

Mei,\nmia LEonvNui (Bonaparte) White-winged Scoter 

The discoveiy that this duck was lepiesented in no less than 9 dig- 
gings at Kialegak is vei y surpiismg in view of the fact that the species 
had nevei been lecoided from the island befoie To hnd a bird new to 
thi‘ local avifauna m a single cutting is a thing to be expected, but to 
find such abundant evidence of one is really unusual It is significant 
that the species w as found only from the ccoutheast end of St Law- 
leiue Island, the point ncaiest its niamlund range The bonch mclude 
2 tarsometatarsi, 2 tibiotarsi, 1 coracoid, and many fragmentary 
pieces 

Melanitta i’erspic illata (Linnaeus) Surf Scoter 

A humerub, found at Kialegak, is of this species The surf scoter is 
new' to the avifauna of St Law rence Island As far as 1 know, this is 
the mobt northwestern locality whence the species has been recorded 
as yet 
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OiDEMiA AMERICANA SwaiDBon Amoiican Scoter 

The American scoter seems (from somewhat inconclusive evidence) 
to have been commoner on St Lawrence Island m the past than 
it IB today Boncb of this duck are present in the collections made 
in 5 different diggings at Kialegak Of naturalists who have made 
observations on the bird life of the island, only Nelson has recorded 
this bpecies, and he reported it as occurring only sparingly there 
None of the collectors since the time of Nelson’s visit have found it 

The fact that no bones of this duck were found at any of the sites 
at the northwest end of island suggests that even in the past (perhapb 
1000 years ago) its range on the island was very hmiteil This may 
still be so, and may be the reason recent visitors have failed to find 
it 

Mergus merganser subsp indet Meiganser 

A number of bones, from 5 different diggings at Kialegak, aie defi- 
nitely referable to this species, but I cannot find any diagnostic .skele- 
tal characters by which to determine their subspecific identity Nei- 
ther race of the merganser has ever been found neai St Lawrence 
Island and either one might lie the form involved as the island is jubt 
about half way between the knoA\n limits of then respective ranges 
If the bird should turn out to be the nominate Euiasian form, it would 
be an addition to the North American avifauna, if it should be Af m 
amencanuh, it would be a considerable extension of range The species 
is new to 8t liawrencc Island 

The bones include 1 humeius, 1 radius, 2 ulnae, 7 metacarpals, and 
1 tibiotarsub 

Merottr serrstor Linnaeus llcd-breabted Merganser 

The red-breabted meiganser is repiescnted by a tibiotarsus and a 
metacarpal, both fiom Kialegak (2 separate diggings) 

Family GRUIDAE Cianeb 

Grub canadensis cANAOENsib (Linnaeub) Little Brown Crane 

Three village bites (Miyowaghameet, levoghiyogameet, and Kiale- 
gak) yielded bones of this crane Most of the bones are fragmentary 
but a whole tarbometatarsus was found at levoghiyogameet In a bird 
of thib size the absence of records from a deposit is fairly good evi- 
dence that the species w as eithei not present or w’as not fed upon by 
the Eskimos 
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Family SCOLOPACIDAE Woodcock, Snipe, and Sandpipers 
Heteroscelus incanus (Gmelm) Wandering Tattlei 

A humeruB found in one of the basal diggings at Kialegak appears 
to be of this species St. Ijawrence Island is the northwcstemmost 
locality from which this bird has been recoided so far The wandering 
tattler is an addition to the avifauna of the island 

Family STERCORARIIDAE Jaegers and Skuas 

Stercorarius FOMARiNua (Temnuiick) Pomarine Jaeger 

The pomarme jaeger is lepresented only in the material excavated 
at Kialegak, where its bones were found in 4 separate diggings 

STERCOR\RitJb PARASiTicns (Lmnaeus) Parasitic J.ieger 

The three oldest village sites (Hillside Village, Miyowaghameet, 
and Kialegak) yielded osseous remnants of the paiasitic jaeger, but 
the more recent sites did not Only a fewr bones were found in all — 3 
humeri, 3 tibiotarsi, 1 ulna, and seveial fragments 

Stercorarius longicaudus Vieillot Long-tailed Jaeger 

The abunilance of bones of this jaeger came as a distinct surprise 
as the Hpecies wras not previously recorded as particularly common 
on St Lawrence Island Bones attributable to it were found in twen- 
ty-six diggings, from the oldest site (Hillside Village) to the newest 
(the recent Gambell site) In the Hillside Village site a fiagmentary 
humerus and a taraometatarsus were found, at Miyowaghameet (4 
cuttings) 7 humen, 4 tarsometatarsi, and 3 tibiotarsi were found, at 
Kialegak bones were found m 15 separate cuttings, the bones includ- 
mg 7 humen, 1 coracoid, 6 taraometatann, 2 femurs, and fragments, at 
levoghiyogameet (5 diggings) 8 humen, and 4 tarsometatarsi were 
collected, at Gambell (recent) 2 tarsometatarsi were unearthed 

This bird is said to walk a^ut on the ground when feedmg on m- 
sects, and it is probably at such times that the Eskimos are able to 
kill it m numbers 


Family LARIDAE Gulls, Terns 

Larus htperboreus Gunnerusm Glaucous Gull 

The ancient Hillside Village yielded a fragmentary humerus and a 
piece of a mandible of this gull, a coracoid was found at Miyowagha- 
meet, 2 cuttings at levoghiyogameet produced 1 skull, 1 extra max- 
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ilia, 1 tarsometatarsuB, and 1 coracoid, the Kialegak collection con- 
tained a pair of mandibles 

Larus glaucescenb Naumann Glaucous-winged Gull 

This gull is more abundantly represented in the collection than the 
preceding species It was found m 7 diggings at Miyowaghamcet, 
levoghiyogameet, Kialegak, and the recent site at Gambell The re- 
mams include 4 metacarpals, 1 fragmentary skull, 1 pan of mandibles, 
1 sternum, 1 ulna, and fragments 

Larus brachyrhynchus Richardson Short-billed Gull 

This gull was not mentioned in my hst of the birds of St Lawrence 
Island (Pioc U S Nat Mus 80, art 12 1032), but I have smce 
found that Bent (Bull U S Nat Mus 113 145 1021 ) states that 

It breeds on the island Furthermore, the map in Cooke’s paper on the 
distribution of North American gulls (U S Dept Agric Bull 292 
47 1915 ) shows a record for St Lawrence Island Bones of this gull 

were found in 3 diggmgs, all at levoghiyogameet The bones include 
3 ulnae and a sternum 

Rissa trioactyla pollicakih Ridgway Pacific Kittiwake 

This gull IS leprescntcd mil diggmgs in the old village sites (Hill- 
side Village, Miyowaghameet, Kialegak, and levoghiyogameet) and 
seems to have been as numerous 1000 oi more years ago as it is today 
A broken pair of mandibles found at Hillside Village and an ulna from 
Miyowaghameet are the oldest specimens m the order named Kiale- 
gak site contained many bones, as 4 cuttings there revealed this spe- 
cies, but the greatest abundance of kittiwake bones was found at 
levoghiyogameet, where 5 cuttings yielded 1 sternum, 1 pair of man- 
dibles, 1 skull, 6 ulnae, 1 humerus, and 1 metacarpal 

Ribsa BREViROBTRib (Bruch) Red-legged Kittiwake 

This gull 18 an addition to the avifauna of St Lawrence Island 
It 18 represented by a pair of mandibleb found in a superhcial diggin g 
at levoghiyogameet This constitutes a considerable northward ex- 
tension of the known range of the species 

Family ALCIDAE Auks, Murres, Auklets 
Uria lomvia arra (Pallas) Pallas’s Murre 

T)dB, the most abundant bird on St Lawrence Island today, is also 
by an enormous percentage, the species most abundantly represented 
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by the bones from the old village sites It is represented m 69 dig gin g s, 
from all the sites and of all the ages It is also represented by almost 
as many individual bones as all the other bpecies combined Two 
humeri, collected at Kialegak, match exactly humen of Una aalge 
ccUifornica, but I am not convinced that it is advisable to attempt to 
separate the t\ivo murres on the basis of their humeri as they are so 
very similar and overlap in their dimensions 

It is obvious that Pallas’s murre is the most important avian item 
of food in the lives of the St Lawrence Eskimos 

Cepphus columba Pallas Pigeon Guillemot 

This guillemot is represented by bones from 16 diggings from all 
the village sites except Seklowaghyaget Apparently its numerical 
btatus on St LaAMenee Island has not changed mueh during the last 
2500 or so years 

Brachyrhamphus BREVIROSTRI8 (Vigors) Kitthtz’s Murrelct 

A humerus from a basal digging at levoghiyogamcct is the only 
record of this nmrrelet for St Lawrence Island Although it is known 
to breed on both the Alaskan and Siberian coasts of Benng Sea and 
adjacent parts of the Arctic Ocean, it had not been reported fiom St 
Lawrence Island before 

Cyclorrhynchus pbittacula (Pallas) Paroquet Auklet 

The paroquet auklet is abundantly represented in the diggmgs of 
all the village sites except the very old Hillside Village The greatest 
quantity of bones came from Kialegak in the southeastern part of the 
island, fewer from the Gambell region at the northwestern tip This 
lb in keeping with present local distribution of this bird on St Law- 
rence Island 

Aethia cristatella (Pallas) Crested Auklet 

The crested auklet, one of the common birds of St Lawrence Is- 
land, IS represented m 16 diggmgs, all from the sites at the northwest 
end of the island, and not at all from Kialegak at the opposite end, 
where it is replaced by the paroquet auklet, just as the two species 
complement each other’s local range today The old Hillside Village 
yielded 4 humen, Miyowaghamect (4 cuttmgs) many bones, levoghi- 
yogameet (6 cuttings) yielded still more, as many as 20 humen, and 
1 sternum bemg found m one diggmg alone, Seklowaghyaget (2 cut- 
tmgs) produced several bones, and the recent Gambell site (2 dig- 
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gmgs) revealed many more, as many as 11 humen and 3 sterna in one 
digging 

Aethia fusilla (Pallas) Least Auklet 

The least auklet is represented in 3 diggings from 3 villages at Gam- 
boll (Miyowaghameet, Icvoghiyogameet, and the recent Gambell 
site) Only a few bones i\erc found in all, the total being 4 humen and 
1 sternum 

Fu iTBBcuLA coRNicuLATA (Naumann) Horned Puffin 

In spite of their abundance and size neither of the puffins inhabiting 
St Law rence Island seems to have figured very largely in the diet of 
the ancient Eskimos Remains of the piesent species were found in 8 
diggings representing the following sites Miyowaghameet, Kialegak, 
and levoghiyogameet Most of the bones were found singly, in 2 dig- 
gmgs more than 1 bone was found (2 in one case, 3 m the other) 

Lunda tiRRHATA (Pdllas) Tufted Puffin 

This puffin is more numerously represented than the horned spe- 
cies It figures in 14 diggings from both ends of the island (Gambell 
and Kialegak) The specimens come from ends of the chronological 
senes of excavations — from Hillside Village, Miyowaghameet, levo- 
ghiyogameet, Kialegak, os well as from the recent Gambell site 

Family STRIGIDAE Owls 

Nyctea NYcTEA (Linnaeus) Snowy Owl 

The snowy owl is represented by a pair of metacarpals and by a 
few fragments, both from cuttings at Kialegak The absence of bones 
of this species from the other sites and from the other diggings at 
Kialegak may mean that owls are not looked upon as a food supply as 
long ns other buds are available 

ETHNOLOGY —Newly dmovered Powhalan bird nameh * John R 
SwANTON, Bureau of American Ethnology 

Dr Alexander Wetmorc, assistant secretary of the Snuthsoman 
Institution, has called my attention to an article in The Auk for July, 
1933 which contams a numbei of bird names m Indian not apparently 
recorded elsewhere The article is entitled TopeeWa *Fowlea of heauen* 
and w as read by its author, Bayard H Chnsty, at the fiftieth meeting 
of the American Ormthologists’ Union, Quebec, October 18, 1932 

‘ Received October 30, 1931 
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Edward Topsell, it neems, who died about 1638, waa “an English 
clergyman, and sometime curate of St Botolph, Aldersgate,” chiefly 
remembered as the author of a Hittone of four-footed beailee and a 
Histone of serpents, which were printed m 1607 and 1608 respectively 
“It now appears,” says Christy, “that, having projected a third work 
on The fowles of heaven, he progressed with it so far as to complete 
a first part — perhaps one fifth of the contemplated whole The dedica- 
tion IS to Baron Ellesmeic, the Ixird Chancellor, to him, as may be 
supposed, the MS was transmitted, and fiom a descendant of his the 
Huntington Library acquired it Resting today in the archives of that 
hbrary, it forms part of the Ellesmere Collection, and bears the iden- 
tifymg number, E L 1142 ” From internal evidence it appears that it 
was written “before the eml of the ■year 1614, and peihaps a year or 
tw o earlier than that ” 

Among the birds illustrated arc mne from Virginia, eight of which, 
all but The Crane of Virginia, are accompanied by their Indian names 
which Christy gives and attempts to identify as follows 

“The luiihouetta (=- the Thrasher') 

The Aupseo (= the Bluebird) 

The Aiusiaco (* the Flieker) 

The Artamokes (= the Blue Jay) 

The Chuguaieo {- the Red-wingcd Blackbird) 

ITie Chuwheeo (= the Towhet*) 

The Chowanku'i (- the female Towhee^ 

The Tarawkow Konekautes (= the Sandhill Ciane) 

“A Black-macke of Hinsiha is also figured which manifestly is a 
tanager ” 

At the end of the volume is a piospcctus indicating the buds which 
were to be treated in subsequent parts, and among these are eight 
more Virginia birds, all but one of which, the Turkey Cocke, have their 
Indian designations These are the ‘*Katuk, Manasseneau, Meesse- 
nouns, Pockway, Pooegueo, Poppogattuweo, and Teauh ” 

While the term “Virgima” had a somewhat extended use m Top- 
sell’s time, its appearance and the date of compilation of the manu- 
script show conclusively that we must look to the Powhatan language 
for the origin of the names This is important because it means the 
addition of fourteen or fifteen words to our scanty material from this 
Algonqman dialect Not being a student of Algonquian myself, 1 
have submitted these words to two fellow members of the Bureau 
of Ethnology, Mr J N B Hewitt and Dr Truman Michelson, to 
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Prof Frank G Speck of the University of Pennsylvania, and Prof. 
John M Cooper of the Cathohc University of Amenca, who have 
kindly furnished the following notes 
Authouella Attention might be called to a bird called ahshoweut^ 
ters, mentioned by Strachey, which had “carnation-coloured wings ” 
Speck says this is perhaps the red-start, the term being derived from 
the word for “fire” (cf Penobscot skurde'a, “little ftre,” or “little 
flame"), from its red flashing wmgs and toil, pointing out that in 
(/Uba it IS known as the candehta for the same reason Commenting 
on this, Coopei states that the T6te-de-Boule Cree word for “fire” 
IS itkwude ' 

Avpseo Speck points out that this name is evidently identical with 
Oklahoma Delaware a'pai o which bignifieb “he is white,” white and 
light blue being covered by the same teim 
A macaco The T6te-de-Boule Cree term obtained for this bird by 
Cooper wurakone'o, is evidently unrelated, but that for crow, dyd’ato 
IS rather close The common Cree word for raven, and often for crow, 
he gives, however, as kd'kdgo 

Arlamokea None of the informants could suggest a parallel 
Chuffiiareo Hewitt gives the followmg names for this bird chdgan 
in Nairagansctt (Williams), tsotigherea in Abnaki (Rasle), chog-hiakvo 
m modern Abnaki (KA), tachoquali or tachuk<iualh in Delaware 
(Zeisbcrger), lakennak in modern Delaware (Anthony), aaaiggenauk 
(siggenauk) (Tanner), auchugyeze m Pcquot (Stiles) Speck gives the 
Penobscot word as tcvgwaUx'ao and states that it is deiived from the 
bud’s call as are also the Delaware terms Cooper says that the 
'fcte-dc-Boule Cree name is mx'kwo tcatca'k'ero, m which mx'kwo 
signifies “blood,” and Icaicak is onomatopoetic “The Tdte-de-Boule 
children, when they hear or see a red winged blackbird, mutate its call 
by a half-chanted articulated verbalisation, as follows Uxik' teak’ 
leak’ tcak*-lawS', the last e bemg very long ” 

Chuwheeo Cooper reports having once recorded the T^te-de-Boule 
Cree word for this bird as paate'cle, but feels none too sure of it and 
in any case there is evidently no relationship 
Chowankm No suggestion was ventured The form of this word is 
rather similar to Strachoy’s cheaxearUa, “a robin red-breast,” but that 
may be merely accidental 

* Id the notea furnished by Dr Cooper, c u equivalent to Enslwh ah, a to Enjrliah 
u in but, ’ indicates a glottal atop, and * la a voicden or bardy audible sound Prof 
Speck baa the following apecial aigna i a closed vowel like ee in queen , n and t lenrth- 
ened ooneonanta equivalent to nn and it, a an obscure vowel like e in English her, * an 
aspiration following a vowel or oonsonant 
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Taratokow Konekautea Hewitt gives the following synonyms 
tare'gaii (pi tare'gok) m Abnaki (Rasle), taroecka m the Algonquian 
dialect of New Sweden, lale'ka m Delaware (Zeisberger), iatmek in 
Narragansett (WilhamR) He thinks "konekautea” sigmfies “long 
legged,” and is supported by Speck who gives the Delaware form of 
the word as kwun t kaH 

Kavuk Hewitt gives kaa'kow oi kaiaknu in Abnaki (Rasle), and 
pomts out that the same word is given by Strachey in the form 
eoiahqwua Cooper states that the T6tc-de-Boule Crce term for the 
American herring gull is kio'k"^, and that the Albany Crce on James 
Bay call this bird kUuk, the common tern being kla'ck'‘6di 

Manaaacneau Cooper gives uki'akimaniae'o, kingfisher, the Tete- 
de-Boule Tree term, as involving a possible explanation 

Meesaenouna Michelson says that this word seems to signify “little 
big-partndgc,” perhaps mdicatmg a small speoimon of some bird 
known as “big-partridge ” Dr Wetmore suggests that it was proli- 
ably the quad 

Pockaway and Poocgueo Michelson thinks that one, and perhaps 
both, of these names were mtended for the pheasant Cooper suggests, 
rather doubtfully, that pockaway may be related to T^te-de-Boulo 
C’ree pick, “mght-hawk,” and cites plp^cke'o (given by another in- 
formant as papaakto) as the name of the ruffed grouse in the same 
language Dr Wetmore thmks that the bird intended by these two 
names was the ruffed grouse, or possibly the praine chicken 
PoppogaUuweo Accordmg to Michelson this w'ord seems to indicate 
some bird making a noise as it alights Speck says it may possibly 
refer to the quail, the Mohegan-Pequot word for which w'ould be 
bopu'kwalx a, “the spotted or speckled little (bird) ” Cooper mentions 
as a possible analogy T€te-de-Boule Crce papasle'o, the name of one 
of the woodpeckers 

ARCHEOLOGY — A variety of Caddo pottery from Louiaiana ‘ W 
M Walker, Bureau of American Ethnology (Communicated 
by John R Swanton ) 

The accidental discovery of an ancient bunal ground near the town 
of Natchitoches, La during the summer of 1931, reported by the wri- 
ter m the Smithsonian Explorations volume for that year, has made 
possible the identification of the type of pottery made by the Natchi- 

* Publiihed by permiMton of the Secretary of the Smithaonian Institution Re- 
ceived December 8, 1033 
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tochos, one of the constituent members of the Caddo confederacy 
Thib identiBcation rests not alone on the finding of European trade 
objects in immediate association Tilth the Indian artifacts but is 
further strengthened by documentary evidence tending to show that 
the Hite stands on or neai the village of the Natchitoches first visited 
by Henri de Tonti m KiW As the detailed pioof of this assertion has 



Fig 1 — Polished and onKiaved bowl, black with rod filled lines 
Typi( ul Natohitorhes pottery X i 

been offered m the complete report alieady submitted to the Bureau, 
no attempt will be made to repeat it, even at the risk of appearing 
dogmatic 

The principal significance of this dibcovery ih that it ebtabhshes 
not only the pottery type of this particular tribe but also shows it to 
be practically identical with that of a closely allied tribe, the Oua- 
chita Thus IV e have a key which it is hoped will help unlock the major 
pioblem confronting the archeologist m the Red River region — ^the 
ancient remains attributable to the Caddo tribes The pubhshed re- 
ports of such workers os Moore,* Harrington,* and Pearce,* with their 

■ Moore, 0 B of the Owiehtia Valley Jour of the Acad Nat 8ci Phila 

14 1 looe 

■ Harrington, M R Certain Caddo siiee tn Arkanaaa Indian notM and mono- 
graphs, Mus Amor Ind Heye Foundation N Y 1920 

* Pbarcs, J £ The archaeology of east Texae Amer Anthrop 34 4 1989 
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many excellent illustrations, have laid the ground work for detailed 
compaiative studies which will be rendered easier after further deter- 
mination of the other ai chenlogical components of historic Caddo cul- 



lig 2 — Bottle fragment, Natehiloehes type, incieed but not poluhed Xi 


tuip, such as those fuimshed by the Adai, Yatasi, Petit Caddo, and 
Grand Caddo 

Unfortunately of the pottery vessels found at the Cane River site 
near Natchitocheb practically none were recovered intact, but enough 
fragments were obtained to give a good idea of the nature of the ware 
and its decoration In form they range from comcal bowls, cup-like 
bowls with flaring collars, small jugs and potb, to subglobular bottles 
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With short necks The quality of the ware also vanes from coarse, 
crude, undecorated poorly hred pieces to highly polished, engraved 
specimens rubbed with ochraeous coloring matter — the typical Red 
River Ware of Moore and Harnngton The bowl fragment seen m fig 
1 IS of this latter type, beanng traces of red pamt only in the engraved 
portions of the collar, while its compamon from the same bunal, fig 2, 
bears only an incised decoration much more crudely executed and lacks 
the final piolish of the bowl All of the ware is heavily shell-tempered, 
whether decorated or not This is m sharp contrast to the condition 
icported by Harrington for the Caddo pottery described by him from 
southw estern Arkansas, but may perhaps be due to greater abundance 
or availability of the mussel-shell material at the Natchitoches site 
nearer the mouth of Red River The paste is grayish in color, but 
turns reddish after firing 

Decoration of the Natchitoches pottery was produced apparently 
only by the incising and engraving techniques, as no sherds beanng 
cold markings, punctate, stamped, ndged, or rouletted designs weie 
present, nor was theie any use of paint other than in the color-filled 
engravings already noted The designs most typically found are made 
up of combinations of parallel straight and curved lines, mterlocked 
scroll meanders, and rounded spots, with reticulated or hachured 
spaces intervening Decoration apphed after drying and firing may be 
best dcsciibcd as incised, that completed after polishing, as engraved 
The shiny black piolibh on the bowl may have been achieved after 
dipping the vessel in bears’ oil after filing, a process recorded by 
Bushnell foi the Choctaw ' Elements most commonly found in the 
bowl designs comprise four spiral arms appearmg to radiate from 
a circle on the under side of the vessel which is always left as a cleared 
space free from any decoration In the case of the small cup-like bowls 
a different band of design forms the encircling collar of the vessel, 
generally employing a zig-zag motif with large spots One bowl found 
had five instead of the customary four spiral arms radiating outward 
fiom the central circular area on the bottom over the body of the 
vessel 

Small pipe bowls not over two inches high were also manufactured 
out of the same kind of shell-tempered clay (Fig 3) They are in the 
form of a cone set mto a cup-shaped base and lack an attached stem, 
thus differing completely from the forms found by both Moore and 
Harrmgton farther up Red River 

* Bubhnill, D I Jb Tht Choelaw at Bayou Lacomb, Lotanana Bur Amer Eth- 
soi Bull 48 12 leoe 
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The closest resemblance to the Natchitoches pottery is that found 
by Moore on the Ouachita nver at Glendora Plantation and Keno 
Place Both m shape and decoration these vessels are almost dupli- 
cates of those found at Natchitoches, the explanation of which is that 
the Ouachita and Natchitoches were found living together at the site 
visited by Tonti on Red River, and the trading path between the 
distant settlements of the two tribes is cleaily shown on La Fon’s 
map of Louisiana as late as 1806 Which tribe is to be regarded as the 
originator of this ceramic style is not certain from the data at hand 



Fik 3 — Natchitof hes pottery pipe bow] Note poamblo pioperty 
mark scratched on front X I 

The northernmost limit of distiibution of this kind of potteiy 
seems to be along the Arkansas river m the vicinity of Pine Bluff, 
Arkansas Moore found at the Douglas site and at the site near Greer 
unmistakable specimens of Natchitoches-Ouachita ware and it was 
present also at the Battle Place site on Red River More recently 
Pearce has described and figured the same kind of pottery from far- 
ther west in the Red River section of East Texas' which may also be 
Natchitoches in origin as the early historians note an upper and a 
lower village of this tribe some 100 leagues apart on Red River It is 
important to note, however, that this ware differs somewhat from 
that found by Harnngton m southwest Arkansas and regarded by 
him as of Caddo manufacture Although the techmque of decoration 

' Peabci op oit Plate 23 a b 
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IS much the same there are stylistic differences that are quite notice- 
able The scroll, for instance, ib not so prevalent a motif as in the 
Natchitoches ware The characteristic vessel forms of the latter are 
also absent, though there is present a greater variety of shapes This 
IS not to be taken as an indication that Harrington’s pottery may not 
also be Caddo, but only that it does not conform to the ceramic pat- 
tern here identified as belonging to the Natchitoches-Ouachita divi- 
sion of the Caddo confederacy When the village site of the Kadoha- 
dacho or Grand Caddo bome\vhere in the great bond region of Red 
River, can be located definitely and its archeological remains studied 
we may be in a pobition to see the lelationship of thobc two types of 
pottery more clearly 


PROCEEDINGS OF THE ACADExMY \ND 
AFFILIATED SOCIETIES 

rillLOSOPHiCAL SOCIETY 
1056th UEFTINO 

The 1056th meet me was held in the Cosmos (’lub Auditorium, May 20th, 
1933, President 0 S Adams presiding 
Progiam J (i Thompson The use of phyi,tcal methods for testing punty 
of metals - Some of the common metals such as aluminum and zinc have 
been produced recently in extremely pure forms, appioacbing absolute 
punty The new and impro\ed properties of thebe superpure metals have 
convincoil metallurgists that amounts of impurities formerly considered to 
be una\oidable and not objectionable can no longer be so regarded, a few 
thousandths of one per cent are no longer negligible 
The Bureau of Standards is attempting to prepare iron os pure as possible 
in order that the basic properties of this fundamentally important metal 
may be determined A state of purity has been attained such that the exact 
determination of the punty and of minor changes in the purity, in subse- 
quent operations, has become a real problem ('hemical analysis is hmited 
in Its usefulness The possible use of \arious physical methods has been con- 
sidered, including spcctrochemical analysis, the determination of thermal 
emf , permeability, and critical temperatures but it appears that none of these 
determinations yield the desired information The most promising method 
for the determination of purity in high punty iron appears to be the deter- 
mination of the temperature coefficient of resistivity but further information 
concerning the effect of details such as annealing treatment is needed 
(Author’s abstract ) 

Discussed by Messrs P W White, Roes&r, Hawkeswortr, Rajibbro, 
HuMPHKfTH, Tuckerman, Kracek, and Rawoon 
Louis Jordan and H S Hawdon The pteparation of metal single crystals 
and their utilisation in metalluigieal studtei ~ The properties of metal single 
crystals are obMously the fundamental properties of the polycrystalline 
metals which are in very day use m scientific and engineenng appbcations 
These fundamental properUes are modified in polyerystalbne metate by tbe 
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effects of different crystal lattice orient ai ions in adjacent fi^raiiis and of grain 
boundary effects It is logical to study such modifying effects by the piepara- 
tion and examination of single ciystal and bi-crystal metal specimens One 
of the major problems of present day physical metallurgy is the study of 
the so-called "creep’’ of metals, that is, the slow and hometimos continuous 
plastic deformation of metals which are subjected to prolonged loading at 
temperatures which are relatively high as compared with the melting point 
of the metal m question Creep tests of single crystal and bi-crystal metal 
specimens are promising much in this field of metallurgical study 

Metal Hingle crystals may bo quite readily formed either from the solid, 
the liquid, or the gaseous phase of a metal by 8e\ oral methods (1) by st Min- 
ing and annealing a solid bar or strip of the metal, (2) by growing a metal 
"icicle” or "stalactite” by slowly raising a metal rod from the surface of a 
mass of liquid metal, (3) by slow deposition on a wire of atoms from metal 
vapor, (4) by lowonng a crucible of liquid metal through a furnace, (5) by 
slowly cooling a stationary crucible of liquid metal so arranged that all cih)1- 
log proceecls from one point on the crucible 

Metal single crystals exhibit several peculiarities in both physical and 
chemical properties Indentations made on single crystals by conical or 
spherical indenting points produce patterns characteristic of the crystal 
lattice of the metal (square or hexagonal) Single crystal bars bniken m ten- 
sion deform to nbbon-like cross-section and break with a chisel-edge frac- 
ture instead of the familiar conical fractures of polycrystallino bars 
The chemical activity of different planes of atoms m the metal crystal 
lattice vanes to such a degree that it is possible, by a suitable selection of 
etching reagents, to develop on the surface of single crystal specimens etched 
patterns charactenstic of several simple lattice planes, r g , the cubic, octa- 
hedral, or dodecahedral faces of the cubic lattice of copper This furnishes a 
simple visual method of determining the crystal onentation in single crystal 
test specimens (AuiAors' abstract ) 

Discussed by Messrs Hawkesworth, HuMPHnL>s, H L Curtis, and 
Brickwfddl 

1057th melting 

The 1057th meeting was held in the ('‘osmos Club Auditorium, October 
14th, 1933, President O 8 Adams presiding 
Piogram Harry Diamond Recent developmenlh in radio aids to av navt- 
gaiion —The paper discussed recent developments m directional guidance 
of aircraft by radio Point to point guidance along the civil airways of the 
United States is provided by a network of radio rangc-beacons Means have 
been developed for furnishing either aural, visual or combined aural and 
visual indication of the position of the airplane with respect to the beacon 
courses A single transmitter and antenna system for simultaneous trans- 
mission of phone weather broadcasts and the beacon signals has also been 
developed A recent major improvement in the beacon network is the re- 
placement of the loop transmitting antennas by a new type of antenna 
system, called the TL antenna The latter was developed to eliminate irregu- 
lar and erratic course variations occurring at night 
A system of radio landing aids permitting sale landing of airplanes under 
xero conditions of oeiiing and visibility was also described The system com- 
prises three elements, a low power radio range-beacon for giving guidance to 
the landing airplane along the proper approach to the airport, an ultra^high 
frequency landing beam for giving vertical guidance and marker beacons for 
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indicating the longitudinal position of the airplane On the airplane a single 
crossed-pointer typo instrument combines the indications from the first two 
elements, while the marker beacon signals are beard in the headphones 
Successful tests of the system at College Park, Md and Newark, N J were 
desenbod and a movie reel of a completely blind landing was shown (Au- 
ihor*8 abstract ) 

Discussed by Messrs Hawkebwokth and Watson Davis 
W B Burgess Application of radio direction finding — After a brief his- 
tory of the investigations of atmospbenc disturbances, means were discussed 
for directional studies It was shown that the cathode ray type of direction 
finder, first developed by R A Watson-Watt, has proven most practicable 
Improvements in this type were traced from the first model, usmg twelve 
hundred foot loops, to one recently developed by the U S Navy, of unit 
construction, employing loops less than three feet square, but of high sensi- 
tivity 

This model gives instantaneous unilateral indications of direction and 
field strength on individual impulses Two of these instruments are being 
used in a study of atmospherics due to tropical hurricanes It is believed that 
their use will lead to an increase in the available data on such storms, and 
that losses due to them may be minimized by advance information of the 
storm path, as determined by the radio direction finder (Author^ abstract ) 
Discussed by Mr SEARLKb 

The following informal communications were presented 
P R HtVL — In 1863, Hermite proved that the number c, base of the 
natural system of logarithms, is transcendental Lindemann in 1872 made 
use of this theorem to prove that c', where z is a rational number, is also 
transcendental From this, Lindemann wrote, it follows that w is transcen- 
dental The intermediate steps are not obvious {Sea etary* a abstract) 
Discussed by Messrs Hawkesworth and Naiman 
P R Heyl — The number T expanded to 708 terms contains the different 
digits as follows 

Digit 
0 
1 
2 

3 

4 
6 
6 

7 

8 
0 

(Secretary's abstract ) 

Iliscussed by Messrs Dryden and Goldberg 

Raymond J Sefger —The magnetic moment of the proton was deter- 
mined by sending beams of ortho- and para^hydrogen through a nonbomo 
geneouB magnetic field after the manner of the earlier experiments of Ger- 
lach and Stem 

Fermi made a calculation of the magnetic moment of the hydrogen mole- 
cule The largest contribution to the magnetic moment of a hydrogen mole- 
cule comes from the rotation of the protons around the center of mass of the 


A umber of Oecurrmcn 
76 
76 
74 
73 

71 
64 
70 
64 

72 
70 
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molecule The electron spins of the two electrons cancel each other vecton- 
ally, and because the ele^rons rotate more slowly around the center of mass 
than the protons, acting as though they were being dragged around by the 
protons, the magnetic moment due to the rotation of the electrons is only 
about 1-4 as large as that due to the protons In addition, there is also the 
magnetic moment due to the spin of the protons In ortbo-hvdrogen the 
two protons are so directed with respect to each other that the magnetic 
moments due to their spins are additive, whereas, in para*hydrogen they are 
opposed and cancel eacn other as do the electron spins 

The magnetic moment of para-hydrogen is, therefore, due altogether to 
the rotation of the charges around the center of mass, and thus by a deter- 
mination of the magnetic moment of para-hydrogen this moment can be 
determined Subtracting the magnetic moment due to the rotation of the 
charges from the magnetic moment of ortho-hydrogen, the magnetic mo- 
ment of two protons is determined 

The experimental result obtained for a single proton is between two and 
three times the si/e of a Bohr magneton for a proton (eh/4rmc, where m 
18 the mass of the proton) {Secretary's abstract ) 

1058th MRETlNQ 

The 1058th meeting was held in the ("osmos Club Auditorium, October 
28th, 1933, President O S Adams presiding 
Progtam B H Cahroll Present theories of photographic sensitiviiy — 
Photographic sensitivity is measured in terms of the density developed ^ter 
a given exposure and is not exclusively dependent on the extent of the photo- 
chemical change in the emulsion Statistical studios of the sensitivity of in- 
dividual silver halide grams in emulsions, combined with other chemical 
and physical evidence, indicate that the presence of nuclei of silver sulphide 
or silver are an important factor in sensitivity Their function is apparently 
to increase the de\clopabiIity resulting from a given amount of photolysis 
of the silver halide, as even in the presence of the nuclei the sensitivity of a 
gram depends on the absorption of energy by the silver halide of that grain 
{Author' H abstract ) 

Discussetl by Messrs Mohler, II^yl, P W White, Humphreys, Gish, 
Kracek, Spfnclr, H L Curtis and Brickwedde 
R M Reevl The hisioiy of color photography including recent develop- 
meniSf illustrated by lantern slides and an exhibit of color photographs 
Discussed by Mr E W Spencer 

F G Brickwedde, Recording Seaelary 


SCIENTIFIC NOTES AND NEWS 
Prepared by Science Service 

Notes 

Washington at the midwinter meetings — Washington scientists attended 
the midwinter meetings of scientific societies in considerable numbers, and 
took leading parts in their programs At the Boston meeting of the American 
Association for the Advancement of Science and aflihated societies, the fol- 
lowing Washingtonians presided over the meetings of the organisations des- 
ignate R E Snodgrass, Bureau of Entomology, Entomological Society 
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of America, C 0 Applemam, University of Maryland, Amenoan Society of 
Plant PhysioloKista, C L Shear, Bureau of Plant Industry, Mycological 
Society of America, W R Maxon, U S National Museum, American Fern 
Society, W D Leland, chairman of Section L (Historical and Philological 
Sciences) of the A A AS 

An outstanding address of the meeting was delivered by the Hon Henry 
A Wallacf, Secretary of Agriculture, who spoke before the general session 
on Friday evemng, December 29, under the auspices of Section M (Engineer- 
ing) Mr Wallace’s subject was The social advantages and disadvantages of (he 
engineenng-s( lerUiJir approach to civilization He pointed out that the high 
degree of individualism natural to most engineers had fitted in well with the 
highly individualized society which characterired the growing period in 
Amencan history, but warn^ his hearers that it cannot be expected to fit 
into the cooperative or socialized phase which we are now entenng Particu- 
larly must the engineer give up his attitude of impersonal detachment, in 
which he accepted support from men who exploited his work and relieved 
him fnim any feeling of responsibility for its social consequences Mr WaI/- 
LACE called upon his hearers to promote a broader education and a more 
humanistic outlook among engineers 

Among the scientific exhibits at the Boston meeting were two prepared 
by bureaus of the Federal government one from the Melrose, Mass station 
of the Burciu of Entomology, showing methods used in fighting the gipsy 
moth and other insect pests, the other from the National Bureau of Stand- 
ards, showing aerodynamic tests of automobile body models, an optical 
strain gauge, a cement turbidimeter and a test for fatigue in airplane propel- 
lers 

During the C'hribtmas week another group of scientific meetings were 
held III Philadelphia Among the participating bodies were the Society of 
Amencan Bacteriologists, at which sixteen papers were presented by Wash- 
ington scientists, the Amencan Statistical Association, the American Eco- 
nomic Association, the American Farm Economic Association, the Econo- 
metne Society and Amencan Association of University Professors At all 
of these meetings Washingtonians were duly represented 

M'he Amencan Anthropological Association, of which Dr John Mont- 
aoMERY Cooper of the Catholic University of Amenca is secretary, met at 
('olumbuh, Ohio 

At the meeting of the (Geological Society of Amenca and its affiliated 
societies, held in Chicago, Dr W H Twenhofel, secretary of the division 
of geology. National Research Council, presented two papers 

’The meeting of the Amencan Psyrhoanaljrtic Association, of which Dr 
William A White of St Elizabeth’s Hospital is vice-president, was held in 
Washington, December 26 and 27 

Washington was also the scene of the jomt meeting of the Archaeological 
Institute of America, The Amencan Philological Association and the Linguis- 
tic Society of Amenca, Dec 27 to 29, George Washington University acted 
as host institution 

At the request of the World Calendar Association, Inc , Mr Henry W 
Bevrle, co-chief of the weights and measures division of the Bureau of 
Standards, attended meetings held in Philadelphia on December 28, 1933, 
under the suspires of the ^enoan Statistical Association, and presented 
a paper on calendar revision Mr Bbarce supported the l^month, equal- 
quarters plan of revision, as opposed to the 13 equal months plan 
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Bureau of Plant Industry — Following the retiFement of Dr Wiluau A 
Tatlob as Chief of the Bureau of Plant Industry, United States Depart- 
ment of Agriculture, Knowles A Rterson became Chief of the Bureau 
January 1, 1934 Mr Ryebson was formerly head of the Division of Foreign 
Plant Introduction of the Bureau He holds the degrees of B S and M S 
from the University of California 

At the same time Frederick D Richey, formerly in charge of the Bu- 
reau’s com mvestigations, was appointed Associate Chief of the Bureau, to 
succeed Dr Karl F Kellerman, who has been placed at the head of a new 
Division of Plant Disease Eradication and Control in the Department Mr 
Richey is a graduate of the Unii ersity of Misboun with the degree of B 8 A 
In his new position he will give bpecial attention to the Bureau’s research 
activities 

Life- Having trap — A patent on a trap attachment to safeguard small mam- 
mals and birds and to. make trapping more efficient, recently granted to 
Albert M Day, of the Bureau of Biological Survey, has been dedicated by 
Mr Day to the free use of the public 'The new device is known as the Bi- 
oloncal Survey pan spnng and is already on the market It is a small, de- 
tachable, thin steel spring to be inserted between the pan and the base of a 
standard steel trap and can easily be adjusted to prevent the capture of any 
of the lighter animals common in a given locality The use of the attachment 
also helps trappers, who lose time and effort when a trap in a carefully se- 
lected location 18 sprung by unsought animals or by birds 

liadio talks - -The following radio talks have been made by Washington 
scientists under the auspices of Science Service They were sent out over the 
network of the C'olumbia Broadcasting System Dr 0 K Baker, U S 
Department of Agriculture, The population prospect, December 13, J B 
Kincer, U S Weather Bureau, /sour climate changing (omtUerf,Jvnuary 3, 
Dr Paul S Galtsoff, U S Bureau of Fisbenes, The my stay of the ocean, 
January 10 

Assistant Secretary of the Intenor Oscar L Chapman of the Department 
of the Intenor gave a radio talk January 8 over the Columbia Broadcasting 
System’s Station WJSV in Washington The subject of his talk was the use 
and value of the national parks 

Recommendations for Weather Bureau — A committee of the Science Ad- 
visory Board, consisting of Dr Isaiah Bowman, Dr Karl T Compton, 
Charles D Reed and Dr Robert A Millikan, chairman, has presented 
to the Secretary of Agnculture its prehminarv report, recommending certain 
chanra and measures of reorgamsation in the reporting and forecasting of 
weather in the Umted States Primary recommendations are two first, that 
the air-mass analjrsis method, already in use in certain European countnes, 
be adopted m this country as rapidly as practicable, to supplement the 
method now m use here second, that all meteorological activities now con- 
ducted by several separate agencies be integrated into one central orgamsa- 
tion, under the Weather Bureau, except for the activities necessary to the 
Army and the Navy In addition to these two major recommendations, the 
committee also considers the following innovations desirable a certain de- 
centralisation of the general forecast work of the Weather Bureau by the 
establishment of more numerous district forecast centers in place of the 
five now existing, an extension of climatological work, looking toward long- 
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range forecaating, efforts toward cooperation with other countries in the 
Northern Hemisphere, postgraduate training for Weather Bureau meteor* 
ologists, and the establishment of a permanent Weather Bureau Comnuttee 
to ^vise on matters of weather service and policy 

Science tn the recovery program — Among the Federal projects approved 
by the Public Works Administration, five allotments indicate a recog- 
nition of the value of scientific research as part of the recovery program 
Two allotments were made to the National Planning Board One of 
$3fi,000 provides for a program to discover, correlate, and study the re- 
searches and surveys now Iwing made throughout the country on such sub- 
lects as natural resources, population distnbution and trends, health prob- 
lems, local planmng, and any other field which has a direct beaimg on na- 
tional welfare 

A second allotment of $250,000 to the National Planning Board is to 
stimulate the preparation of state, regional, local and city plans by sending 
technical advisers out to visit the local communities 
The Bureau of Chemistry and ^ils, U S Department of Agriculture, 
received $70,000 for the construction of an industrial farm by-products 
laboratory at Ames, Iowa, where the state agricultural college and expen- 
ment station is located 

An experimental study of stream pollution in the upper Missisaippi River 
IS provided for by an allotment of $15,000 to the U S Bureau of ^shenes 
This Bureau also received $127,300 for the survey and improvement of 
streams and lakes in various sections of the country and to provide a scien- 
tific basis for such operations 

A new project of the Civil Works Admimstration includes the exploration 
of archaeological sites in five different states Florida, Georgia, North 
Carolina, Tennessee and California The work of excavation will provide 
employment for a total of approximately 1,000 men 
Allocation of more than $1,750,000 of funds for new construction on 
government property near Beltaville, Md , as a part of the Pubhe Works 
progi am will enable the U S Department of Agriculture to develop there a 
model experiment station for amculture 
A national experiment m land use, devoted to studying the prevention of 
soil erosion and providing for removal from cultivation oif submarginal land 
instead of the average land required in the crop reduction programs, is 
being undertaken cooperatively by the Replacement Crojis SMtion of the 
Agricultural Adjustment Adnunistration and the Soil Erosion Service of 
the Department of the Interior The experiment was authorised upon the 
recommendation of Secretary of Agriculture Wallace and Secretary of 
Interior Ickes It will cover two million acres of land in 10 different regions 
The Bureau of Fisheries was allotted in August by the Pubhe Works Ad- 
ministration a sum of money amounting to $300,000 to be expended on some 
37 projects including repairs and reconditioning to fish hatehenes, repairs 
to vessels, improvement to Alaska salmon streams, and the enlargement and 
continuation of new construction at 4 hatcheries 

News Briefs 

At the annual meeting of the Board of Trustees of the Carnegie Institu- 
tion of Washington, held December 15, the foUowmg elections were an- 
nounced trustees Frank B Jewett, Roswell Miller, both of New York 
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City , officers of the board for three ensuing years Euhu Root, chairman, 
Hbnbt 8 Pritchett, vice-chairman, Frederic A Delano, secretary 

An aerial mapping project has been undertaken over large selected rural 
areas in the South, under the auspices of the Civil l\orks Administration 

A summary of the earthquakes of 1033 based on data compiled by seis- 
mologists of the U 8 Coast and Geodetic Survey, shows a total of about 
forty earth-shakers ” Of these five were destructive to property and human 
life, causmg damage estimated at $41,000,000 and approximately 2,000 
deaths 

Bv cooperation of several scientific agencies with the Tennessee Valley 
Authority, Indian mounds and other archaeological sites in areas to bo ex- 
cavated, flooded or otherwise disturbed will be given thorough scientific 
exploration with the objective of salvaging all possible data and matenal 

It IB announced that the International Scientific Radio Union will have 
its Fifth General Assembly in London, September 12 to 19 This is the 
international organisation for the promotion of radio research Its Fourth 
General Assembly was held in Copenhagen in 1931 Dr A £ Kennelly 
IS the President of the Union and Chairman of its American Section Dr 
J H Dellinger, Vice Chairman of the American Section, was recently 
appointed chairman of the Umon's Commission on Radio Wave Propaga- 
tion 

The International Radio Consulting Committee will have a meeting in 
Lisbon, beginmng September 22 This is one of three advisory committees 
established by the international telegraph and radio conferences, the other 
two are on telegraphy and telephony, respectively The International Radio 
Advisory Committee has had two previous meetings. The Hague, 1929 and 
Copenhagen, 1931 

Professor Max Bergman, Director of the Kaiser Wilhelm Institute in 
Dresden, Germany, gave a lecture entitled Sonu recent work in the chemistry 
of proteins and amino acids at the George Washington Umversity school of 
Mraicme on Tuesday, November 28, 1933 

The December lecture on the Smith-Reed-Russell senes at the School 
of Medicine, George Washington University, was delivered by Dr Howard 
T Kabsner, Department of Pathology, School of Medicine, Western Re- 
serve Umversity Dr Karsner’s subject was Rheumatic heart disease 

More than 48,000 acres of national forest land were planted to trees 
this fall, the U S Forest Service reports This total covers practically only 
a half-year, but it is greater than the acreage planted in the national forests 
in any preceding 12-month penod Plantings in the national forests in 1932 
aggregate 24,000 acres, in 1931 they were 26,000 acres Complete figures 
for 1S^3 are not yet available 


Personal Items 

Chbsteb C Davis has been appointed administrator of the Agricultural 
Admstment Act by Secretary of Agriculture Wallace, with the approval 
of President Roosevelt 
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WiiiUB 8 Obboo has been appointed ohief of the U 8 Weather Bureau, 
succeeding Dr Chablbs8 Mabvin, retired 

Dr Waltbb C Lowdbbmilk haa been appointed vioe-director of the 
Soil Erosion Service of the Department of the Interior 

Dr H C Dickinson, chief, heat and power diviaion. National Bureau 
of Standard, has been appointed by Secretary of Commerce Danibl C 
Ropeb, a member of the committee on uniform traffic laws and ordinances 
which IS charged with conducting a re-survey of the standards recommended 
by the National Conference on Street and Highway Safety as a basis for 
traffic laws and ordinances in many of the states and mumcipalities The 
committee will hold its first meeting in Washington, January 17 and 18 

Mr J W Cbbxn, of the department of terrestnal magnetism, Carnegie 
Institution of Washington, returned from Toronto, Canada, December 23, 
1933, where he had cameo out an inter^iompanson of the magnetic stand- 
ards of the Carnegie Institution of Washington with those of toe Meteoro- 
logical Service of Canada 

Prof Gbobob W Cabveb of Tuskegee Institute dehvered a lecture at 
Howard Umversity, December 14 

Miss J Bubsk, chief, thermometry section. Bureau of Standards, was 
elected on January 4 to the office of Vice President of the Quota Club 

The Abb4 Geoboeb LiUAfTRE, who has been visiting professor at the 
Catholic University of America, was designated for the awa^ of the Mendel 
Medal for 1934 by Villanova College on January 12 

Dr Neil E Stevens of the Bureau of Plant Industry was elected Presi- 
dent of the American Phytopathological Soaety at the mid-winter meeting 
of the Society at Boston 


Homes Collab Skebls, botanist. Bureau of Plant Industry, died Janu- 
ary 3 at East St Louis, Illinois, where he had been spending the hohdara 
with his daughter Mr Skebls was bom July 31, 1873, at Grand Rapids. 
Michigan, and received his elementary education in that city He ^raduatea 
from the Michigan Agnoultural College in 1898 with the degree of Bachelor 
of Science, following which he was in charge of private parks m Johet, lUi- 
nois, for a number of yean He came to the Bureau of PUmt Industry in 1907 
and served there contmuously until his death During the yean spent in toe 
Department of Agnculture, Mr Skeels built up a very comprehensive col- 
Itotion of economic seeds, now numbering nearly 46,000 samples, which 
work browht him a nation-wide reputation as an expert in the identification 
of seeds He was a fellow of the Amencan Association for the Advancement 
of Science, and in addition to the Wadungton Academy of Sciences was a 
member of the Botanical Society of Amenca, the Botanim Society of Wash- 
ington and the Biological Society of Wadun^n 
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PETROLOGY — Some magmatic probletna ClarbnchN Fbnner, 
Geophysical Laboratory 

For many years the causes of magmatic differentiation have been 
a subject of very great mterest to petrographers As much as a hun- 
dred years ago Scrope suggested that a mam cause of variation of 
magmas was to be found in the sinking of early formed crystals, and 
Lyell believed this to be the true explanation Later, various other 
explanations were advocated by different students, but there was no 
general agreement as to their efRcacy or applicability The theories 
were expressed m rather vague general terms and lacked precision 
Comparatively recently N L Bowen has shown, by skilful labora- 
tory work and admirable reasomng, in just what manner the separa- 
tion of successive solid phases from a silicate melt should modify the 
composition of the residual liquid, and the way in which the results 
might be applied to natural magmas His views have gained wide ac- 
ceptance, and probably most petiologists now regard the essential 
problems of differentiation as solved 
There is, however, a danger that m the enthusiasm aroused by a 
notable advance, expectation will be too great, and the possibility 
of the operation of other processes will be overlooked There are some 
geologists who are not yet prepared to accept all the impbcations of 
this theory of differentiation, and who feel that it would be well to 
proceed a httle more cautiously and to test more carefully by field 
observations whether all its requirements are met They would ask 
its advocates to give consideration to some apparent discrepancies 
and endeavor to bring them into accord. It is my purpose to describe 
certain occurrences that seem incompatible with some of the require- 
ments of the theory as heretofore enunciated It is hardly necessary 
to emphasise that our whole conception of the properties of magmas 

* Prsndentlal MidrMi, pressnUd balore th« Gsologieal Sooiet]r of Wadunston. Do- 
oember IS, 1988 Rsesived Dee 81, 1988 
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and of the processes operating in the depths of the earth are involved 
m the question of differentiation 

All petrologists are familiar with the general principles of the theory 
of differentiation by crystal separation, but 1 wish to call special 
attention to one or two of its main points It is supposed that the 
magma that bogms to differentiate is basic, probably basaltic As this 
cools, crystals separate, and by their separation the composition of 
the remaining liquid is caused to change progressively In the normal 
sequence the liquid passes from basalt through increasingly siliceous 
andesitic types to a very sihcpous rhyolite The points to be noted 
are that rhyolite is the coolest liquid of the senes, and that basic 
constituents have been eliminated by a freezing out process It fol- 
lows necessarily that if rhyohtic magma should engulf fragments of 
basic rock it should not be able ordinarily to melt them or take them 
into solution, as the minerals of such basic rocks are almost wholly 
of the soit that, theoretically, have already been frozen out of the 
magma in the process by which rhyolite has been generated This idea 
has been regarded by many wnters as almost axiomatic Acceptmg 
unreservedly the view that rhyohtes have been formed m this man- 
ner and only in this manner, they reason that it would be as illogical 
to suppose that rhyolite magma could dissolve basic rocks as that a 
salt solution that had deposited crystals could automatically reverse 
the piocess and redissolve the ciystals 
On the other hand, m the course of held woik, I have come across 
two remarkable occuirences in which there seems to have been direct 
solution of large amounts of basic rocks m rhyolite The incompati- 
bility of these phenomena with theoretical expectations seems to place 
before petiologists a problem requirmg solution before we can be 
satished that the oithodox scheme of differentiation is broad enough 
to cover all phases of the subject 
The first of these occurrences was met in the Katmai region At 
the time of the great eruption of Katmai, the mam activity was in 
the central ciater, but important manifestations occurred m the near- 
by aiea known as the Valley of Ten Thousand Smokes. We bebeve 
that these subsidiary outbreaks had their origm in an mtrusive sill 
that was thrust into the honzontal Jurassic sediments that underbe 
the valley, and broke through to the surface at numerous points 
The chief of these secondary eiuptive centers was at Novarupta 
From the nature and distribution of the ejected material of the 
eruption the chief events may be stated as follows 
At the mam crater of Katmai enormous quantities of pumice and 



ICASCH 16, 1934 


FENNER MAGMATIC FBOBLBMB 


116 


lapilli were ejected m violent explosioub, and earned to great dia- 
tances At the ventb m the Valley of Ten Thousand Smokes the vio- 
lence was much less, but pumiceous matenal frothed over the nms 
and was sivept down the Valley in one or more incandescent floods 
that resembled the glowing clouds of the West Indian eruptions, these 
we have called the hut sand flows Nuvarupta, at the head of the 
Valley, participated in this phenomenon and w'as piobably a chief 
contnbutor to the sand flows Later, it shot up a spray of fiery frag- 
ments which were depiosited m thick beds in its immethate vicinity 
and built up an encircling wall Its last act, most important for the 
mformation on assimilation that it gives, was the slow extrusion of a 
mass of vibcous, glassy lava, which became rigid on the surface as it 
cooled, and broke into great blocks fiom the effect of the uphftmg 
forces This material rcpiesents what might be termed a gigantic 
quenching experiment It show s m diagrammatic manner the proc- 
esses of solution and incorporation of xenolithic blocks, anested at 
a stage of incomplete digestion by the congealing of the masb 

The new, live magma ejected at Katmai ciatei and at all the other 
vents IS a \cry bihceous rhyolite with about 77 pci cent silica Speci- 
mens of uncontaminated lava fiom Katmai, from Novarupta, and 
from the Valley have been analyzed by several chemists, and they 
show an almost identical composition Moreover, there is good reason 
to believe that the composition of the live magma rising from the 
depths remamed constant from beginning to end of the ciuption 
Where vanations occur there is direct evidence of neai-suiface con- 
tammation 

At all the vents, however, contamination seems to have taken 
place on a large scale and in similar fashion Evidence might be 
cited for each, but it is at Novarupta that it is most easily and con- 
vmcingly demonstrated 

The uncontaminated rhyolite pumice emanating from all of the 
vents IS a typical pumice, greatly inflated and almost white It differs 
much m appearance from the minutely vesicular rhyolitic glass of 
Novarupta, but this is duo simply to their different degrees of m- 
flation The only crystals that appear in either are rare phenoorysts 
of quarts and ohgoclase Where the rhyolite has become contami- 
nated the undigested xenohths have usually the composition of basic 
andesites of various kinds, and the textures of surface lavas, though 
sedimentary fragments are fairly plentiful, and there are mclusions 
of plutomc rock 

The contaminated pumice of the early phases of eruption, which is 
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found in abundance, shows alternations of white and black bands 
The black bands, which are sharply contrasted with the white, con- 
tain numerous phenocrysts of labradonte, pyroxene, and magnetite 
m a brown glass, but m the final stages of reaction these phenocrysts 
almost disappear in solution, and the sihceous and basic liquids 
become thoroughly mixed 

In many specimens it is evident that not only was the basic ma- 
terial melted down, but it became so thoroughly impregnated with 
gases that it participated in the inflation to a pumiceous froth 

These vanegated and banded pumices plainly show a remarkable 
association of two sharply contrasted types of lava, but because of 
the fragmental nature of the pumice, such matenal is not well adapted 
to show how the basic bands originated Novarupta supplies to per- 
fection the missing evidence The rock that forms the dome represents 
the closing stages of activity The violently explosive phenomena 
had subsided, and though the rock is shattered, the blocks are large 
enough to exhibit the mutual relations of the heterogeneous constit- 
uents 

Novarupta forms a nearly circular pile of lava about 800 feet m 
diameter, consisting of rock that is banded on a large scale Associated 
with the dark bands and evidently the source from which they ongi- 
nated may be seen thousands of basic xenohths in all stages of diges- 
tion Some still preserve a sharply bounded, angular outlme, but the 
process of digestion stopped just as others had become softened and 
were tendmg toward an elongated form, and as fragments were float- 
ing away Still others reached the stage of disintegration at which they 
formed lenticular masses of scona, and finally nothmg was left but 
dark bands Some of the bands extend for many feet, but at- their 
termmations they always wedge out into the rhyolite There is no 
reason to doubt that the rhyohte is the all-embracing matrix and that 
the dark bands represent included matenal Furthermore, the separa- 
tion between hght and dark bands is usually abrupt This could 
hardly be so if the two had been stirred together in a violently agi- 
tated pool of lava, nor could such a separation have survived the tur- 
bulent mixing that the constituents would have undergone, if the 
basic matenal had become mvolved m the rhyohte during its nse 
from the depths For this reason, and because the basic matenal 
itself has the characteristics of surface andesites, it is beheved that 
the contamination is a near-surface phenomenon 

The features desenbed charactense all the rock of the dome The 
specimens and photographs exhibited demonstrate more effectively 
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than deBcnptions the processes that were in operation just prior to 
the congeahng of the Novarupta lava Microscopic examination of 
this contaminated material shows undoubted evidence of solution, 
but the best evidence on a microscopic scale is obtained from certain 
specimens that belong to an earlier stage of activity, when solution 
w as probably going on more vigorously, these were thrown out during 
the explosiv e phases 

In thin sections of these specimens some of the minute xenohths 
still have a definite foim, though the boundunes are very ii regular in 
detail In many of them the original texture is preserved, and they 
may be recognized commonly as basic andesites, less often as sedi- 
ments Some of the xenohths became softened, and their shape was 
distorted Some were even drawn out into long tongues The ground- 
mass progressively lost its textural chaiactenstics and became a dark 
brown glass which has an index of refraction appropriate to an andes- 
itic glass 

Conti aiy to what we nught expect, we find that basic xenohths 
weie softened and dissolved with more ease than those hav'ing the 
composition of acid andesites 

Kurther mixtuie of rhyolite magma and basic liquid is seen in thin 
sections to present .in extremely streaky appearance, and irregular, 
daik clots arc numeious The phenotrysts of the inclusions consist 
of pyioxene, iron ore, and plagioclase Less often hornblende and bio- 
titc appicar The phenocrysts were somewhat mure lesistant to attack 
than the groundmuss, and many of them became fiee and floated 
away, but they too yielded to attack and became much cotroded, es- 
pecially the feldspars 

Commonly the feldspais have the composition of acid to basic 
labradorite, and arc much zoned m oscillatory fashion In their de- 
struction many show a curious effect The intenois became riddled 
with brown glass, which had a decided preference for the more calcic 
zones This form of replacement went so far that while the outhnes 
of the crystal wore preserved, the whole interior, except for small is- 
lands of unreplaced feldspar, concordantly oiiented, consists of iso- 
tropic glass 

In the thick deposits of ejecta fiom the mam crater of Katmai, 
xenohths and banded pumices are present, as at Novarupta, but, on 
the whole, digestion of xenohths has been much more complete, es- 
pecially in the later puimces They carry phenocrysts of labradonte, 
pyroxene, and oie, from which the matrix has been wholly dissolved 
away, uniformly dispersed through a frothy glass Little bipyramids 
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of quartz are also present, as witnesses of the rhyolitic partnership 
in the ( ombination, and the bulk composition of the mixture, as 
‘«hown by analyses, is that of an aeid andesite It does not seem 
possible to escape the conclusion that in the vents of the Kdtmai re- 
gion ihyolite maKina melted down and incoipornted <i laige quantity 
of basic lock It is especially nolewoithy that the mtioductioii of this 
< old material into the maKma, and its assimilation, did not cause pie- 
cipit.ition of ciystals in the ihyohtc \ laiRe amount of heat must 
have been available, either as excess tempeiature oi as heat of icac- 
tiou 

I will now take up the second example of assimilation of basic rocks 
by ihyolit(‘ to wlinh I have referied This was found along (laidmei 
lliver m Yellowstone Pink Heie many of the conditions weie veiy 
diffcieiit fiom those in the Katmni region, and the resulting phenom- 
ena differ in man\ respects, but assimilation is equ.dly remarkable 

'Vt this place (iaidinei Uiver forms the boundary lietween a wide 
aica of basalt on one side ami a still vvidei area of rhyolite on the 
other Both aie believed to be of Uppei Teitiaiv age, but the basaitu 
flow occuried long enough piioi to the ihjolite for eiosion to produce 
a surface of consideiable lelief \t this pniticul.ii place theic was evi- 
dently a steep, eastwaid-fai mg slope of basalt, with small iidges and 
other minor ii legulaiities using fiom it, and probably with accumula- 
tions of houldeis lying on its surface and at its foot Fiom some un- 
known source enoimousextrusumsof rhyolite vveie pouicdout, which 
advanced upon this slope and flooded it Subsequent eiosion has worn 
down the suiface in the vicinity so that it is now a neaily level plain, 
ami, what is a very fortunate circumstance, (laidiner Rivei has cut 
a steep-sided little v alley or gorge at just the place best suited to show 
the contact phenomena 

The contact is v civ iiiegular in detail, but, in general, basalt occurs 
along the sides of the goige <it lower levels whcieas the contaminated 
ihjolile lb at highei levels Small ridges and knobs of basalt protrude 
through the rhjolitc A little farthei back from the river on the west 
is the wide aiea of basalt and on the east that of rhyolite Exposures 
along the rocky goigc are excellent for a distance of 1,500 feet 

The contaminated rhyolite along the contact contains myriads of 
basalt xenoliths, ranging in size from those seveial feet in diameter 
down to minute chips These show varying degrees of digestion, and 
the rhyohte shows varying degrees of contamination Probably some 
of this xenolilhic material was deiived from loose blocks, but cer- 
tainly not all of it, for the rhyolite had remarkable powers of penetia- 
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tion This IS plainly demonstrated by the way in which it found its 
w ay into the basalt, which is penetrated m places by veins of ihyolite 
of paper-like thinness The ma^ma also soaked into some of the inclu- 
sions almost as if it weie water, and by some pioeess of interchange 
of constituents not fully understooil, the xenolith, while preserving a 
definite outline, was leplaeed by ihyolite until only a dim phantom 
w as left Multitudes were acted uiwm in this manner, but gicat quan- 
tities of others were disintegrated and incorporated in the ihyolite 

A \eiv lemaikable effect is found in a numbei of pluct's in the ex- 
posuies along the locky walls of the goige In a typical exposure the 
lock at the top of the bluffs, dO feet oi so above the water, is largely 
rhyolite Vs we descend the slope, the pioportion of ihyolite decreases 
irregulaily, and that of basalt incie.ises, until most of the loek is solid 
basalt, but this is cut by ramifying and anastomosing veins oi dikes of 
rhyolite Suth dikes locally attain i foot oi moie in width, but many 
of them aie naiiow seams The ihyolite in these m.iy be {|uitc pure 
oi may be muih ( ontammated with b.isalt and have an intei mediate 
composition The dikes deiicase m size and numbei going downward, 
and at the watei’s edge \eiy little ihyolite is found We have here a 
strange cdte of a lava flow becoiiimg an intiusive 

In anothei place, neaily NCitual diffs, 15 oi 20 feet high, aic com- 
posed essi'ntially of unalteicd basalt, but locally this is penetiatcd 
in the most mtiicate and niegulai iiiannei by moie oi less con- 
taminated iliyolite 'I’his injected mateiial is in small to minute vein- 
lets Hoth the rhyolite and the hvbiid lock cont un numeious vesicles 
lined with tiidymite ciystals, and the passage of gases is indicated by 
open pockets and pipes of iriegular shape The \eitieal zone of basalt 
pcnetiated in this m.innei by ihyohtic Ii({uids and gases has a width 
of 1 OI 2 up to 4 or 5 feet Tt is made up of rhyolitic veins, seams, and 
bands basalt fiagmeiits, and hybrid material, inclosed in walls of 
solid basalt Forty oi hfty pei cent of basalt in the mixtuic is not 
unusual In places irregulai, dike-like offshoots of rhyolitic affinity 
extend into the walls, but individually they have no great length and 
soon fade out 

In bome places a zone or system of dikelets of this character has 
penetrated 40 or 50 feet downward into basalt 

At one place at the top of the cliffs a mass of normal-lookmg rhyo- 
hte with gently inclined flow banding Rends out a horizontal tongue, 
3 or 4 feet thick, under a capping of basalt for a distance of several 
feet, and appears much contaminated Then it becomes thinner and 
IS succeeded by a network of rhyohte veins in basalt Immediately 



120 JOITRNAL or THK WA0RJNOTON ACfADBllT OF BCIBKCB8 VOL 24, NO 8 


adjacent, a vertical pillar of basalt is bounded by rhyohte on the two 
exposed sides The rhyolite is contaminated at the contact but has a 
normal appearance a few feet away 

Minor effects are seen that sugitest the action of gases distilled 
from the rhyohte into the basalt rather than the action of hquid 
rhyolitic magma Certain small xenoliths of basalt inclosed in very 
vesicular, tndymite-beanng rhyohte became granulai and porous, 
and minute tndymite scales were deposited in the pores 
This penetration of veins of rhyohte into M>hd basalt for long dis- 
tances mdicates a remarkable mobility of the rhyohte magma, even if 
we assume that it was forced into seams of the basalt under great pres- 
sure of overlying magma This mobility may be ascribed to its high 
content of volatiles What seems almost unbelievable is the abihty 
shown by the small tongues of magma that penetrate 25 to 50 feet 
do^vni^ard into masses of basalt within narrowly conffmng walls to 
heat up and assimilate considerable quantities of cold rock, but the 
relations seem to leave no room for doubt 

Great poi^ers of assimilation are likewise shown by certain large 
masses of rock at the top of the cliffs, well above the solid basalt 
These are composed of material m which contamination and assimila- 
tion progressed so far that a uniform-looking, nearly aphamtic mix- 
ture resulted They have a color ranging from medium gray to a shade 
nearly as dark as the basalt itself Their appearance is that of hne- 
gramed andesites Analyses were made of two homogeneous-looking 
specimens of this hybrid rock One has a composition corresponding 
to 30 per cent basalt and 70 per cent rhyohte, and the other to 69 
per cent basalt and 31 per cent rhyohte. The heat necessary to assimi- 
late such large amounts of basalt may have been supphed in part by 
overlying magma, but this explanation is hardly apphcable to the 
dikelets of rhyohte that penetrated long distances downward mto 
masses of cold rock, corroding and assimilating as they went These 
phenomena seem to require either a very highly superheated magma 
or the development of heat by chemical reactions, but both of these 
suppositions are excluded in the theory of crystal differentiation as it 
has been formulated We seem to have evidence everywhere m this 
area of the abihty of the rhyohte to accomplish things that the theory 
of crystalhzation differentiation has declared to be impossible. 

Microscopic examination of the rocks confirms in every way the 
inferences derived from field studies. In the contaminated rocks thin 
sections reveal inclusions of basalt m rhyohte in various stages of 
reaction and disintegration Their borders became greatly corroded. 
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and fragments floated away m the liquid. In these fragments the 
nunerals of the groundmass commonly underwent partial disintegra- 
tion, the mclusion takmg on a sooty appearance, and in the later 
stages of solution only sooty specks were left Phenocrysts in the 
basalt were set free and became distnbuted through the rhyohte, but 
though they persisted longer than the groundmass, they also were 
attacked 

In the hybrid rocks m which assimilation was so complete that they 
appear homogeneous, the microscope shows a strange assemblage of 
nunerals indicative of their hybrid ongin Taking as an example the 
specimen previously mentioned as having a composition equivalent 
to 70 per cent rhyolite and 30 per cent basalt, wre find corroded pheno- 
crysts of ohvine, pyroxene, and labradonte derived from the basalt 
xenoliths, together with quartz and sodic orthoclase derived from the 
rhyolite magma, scattered through a perfectly uniform-textured fine 
groundmass derived from mutual reactions It consists of pyroxene, 
ore, ohgoclase, and orthoclase In most places in the section all evi- 
dence of xenolithic inclusions has disappeared, though here and there 
traoeh persist m small, dimly perceptible areas which aie a shade 
darker than the rest Some of these form narrow borders to clusters of 
basic xonocrysts, but most of the xenocrysts were freed from their 
original matrix 

I believe that sufficient evidence has been given to show that both 
in the Eatmai region and m Yellowstone Park rhyolitic magma has 
been able to dissolve large amounts of basic andesites and basalts 
The question may be asked as to why such phenomena have not been 
more commonly described The explanation is doubtful They may 
have been overlooked or they may be very rare It is hardly to be ex- 
pected that a magma appearing at the surface will long retam the 
temperature reqmred to produce such effects Also, there are indica- 
tions that the retention of volatiles is an important factor in the proc- 
ess Ordmanly lava flows quickly give up their volatiles, but for some 
strange reason the volatiles are sometimes retained for a long period 
Both m the Katmai region and m Yellowstone Park the lavas evi- 
dently contamed a large amount of volatiles, for they were m a very 
mobile state at the time that assimilation occurred This imphes m 
turn that the mner equihbnum appropriate to the small extemid pres- 
sure had not been attamed 

When we consider these factors, it does not appear hkely that lava 
flows will often showsuch results ashave been described. The important 
fact, however, is that they are sometimes capable of produomg them 
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With plutomc magmas of similar compoaitioii it is different, and 
v,e might more commonly expect solution As a matter of fact, granit- 
ic bodies show phenomena that mi^t reasonably be mterpreted in 
this manner, but ordinarily mvestigators have been so convinced of 
the impossibihty of such a process that they have preferred to look 
for other explanations Though contammation or hybridization of 
granites has been frequently recogmzed as an obvious fact, it has been 
explamed as due to a mechanism by which basic minerals that are 
out of equilibnum w itb the acid magma are dissolved in only infimtes- 
unal portions at a time, and new nunerals are simultaneously precip- 
itated , m other words, it is the process formulated by Bowen in the 
reaction pnnciple This is an important principle and must frequently 
be operative When the amount of basic rock is small in comparison 
with the acid magma, the heat reqmrements of this process are not 
excessive, and it is not incompatible with the theory of crystallization 
differentiation It has frequently been invoked, but, without depreci- 
ating its value when properly apphed, we may say nevertheless that 
it has lieen used by many writers as a facile means of solving difficul- 
ties and of explaimng almost everything in the way of assimilation 
From the nature of its postulated action it is almost impossible to 
disprove its application m plutomc bodies in any specific instance, 
whatever may be the truth of the matter We should have to show 
that the disappearance of basic minerals is a process of tiue solution 
and IS not accompamed simultaneously by the precipitation of new 
minerals farther along in the reaction senes However, when one ob- 
serves such opposing phenomena as the common persistence of zoned 
feldspars in magmas, which illustrate the lack of equilibnum that the 
reaction principle is supposed to correct, one may doubt whether 
the pnnciple is as universally operative as has been assumed, but 
doubt IS not disproof In the Yellowstone rocks, however, the amount 
of contanunation is so great and the phenomena are of such a nature 
that it seems out of the question to explain the results by this prin- 
ciple Especially in the veins of rhyohte that penetrated many feet 
downward into basalt, does it not seem certam that the chillmg effect 
of mere contact with cold walls and xenobths, to say nothing of as- 
similation, would be far beyond the capacity of the rhyohte magma to 
meet unless there were inherent m it heat reserves not recogmzed m 
the theory of crystallization differentiation^ It seems still more ap- 
parent that the reaction principle cannot explam assimilation m the 
Katmai lavas, for hero no precipitation of new minerals occurred — 
contaminated lava remained a bqmd. 
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Barker has described beautiful examples of hybrid effects at the 
contact of granites and granophyres with basic rocks on the island 
of Skye Some of the phenomena described by him, such as phantom 
xenoliths and the penetration of threads of magma into the walls, are 
matched by those of Yellowstone In spite, however, of his observa- 
tion of obvious assimilation on a very considerable scale, he is im- 
pressed with the great difficulty of accounting for the solution of any 
large amount of cold rocks by the new magma He has written 
“The msuperable difficulty to any such theory is that it demands an 
enormous amount of heat to raise the sohd rocks to the pomt of melt- 
mg and to melt them ” He therefore explains the phenomena on Skye 
by supposing that the injected rocks were still hot or even partly 
fluid when the new injections occurred The evidence for this is not 
altogethei convincing, and it looks as if he had felt forced to make 
this assumption 

The problem of the heat supply may be freely admitted to be one 
of great difficulty A number of wnters have recognized that the same 
problem exists in other phases of volcamsm, where it is equally strik- 
ing The suggestion has been made that the development of heat is 
essentially a surface phenomenon, due to the combustion of escaping 
gases or to the oxidation of ferrous iron in the magma However, 
combustion of gases that have left the magma docs not develop heat 
m the place where it is required, and in neither the Katmai nor the 
Yellowstone hybrid rocks was the ferrous iron oxidized Chemical 
analyses and microscopic examination show that beyond doubt 
Exothermic heat reactions within the magma itself have also been 
discussed, and diametrically opposing conclusions have been reached 
I doubt if this process has been by any means thoroughly explored, 
in fact, our knowledge is far from complete regarding the state of 
combination of the silicate constituents and the dissolved gases in 
magmas, or of the reactions that take place when the magma rises 
from a region of great pressure to one of little pressure In the Katmai 
and Yellowstone lavas the presence of a considerable amount of vola- 
tiles IS mdicated, and this points to a state of delayed equilibrium 
Whether the reactions that finally ensued, permitting the volatiles 
to escape, were exothermic or not, is a question that must await 
further mformation 

However, m these hypothetical exothermic reactions there may 
posably be found a means of reconciling phenomena of assimilation 
with the theory of crystallisation differentiation. We may suppose 
that a rhyohtic magma is formed at depth by the freezing out of basic 
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phenocrygts It is therefore a relatively cool liquid, but it may con- 
tain within itself latent poBsibilities of exothermic reactions, which 
are developed by the change of equilibnum consequent upon its nee 
to the surface and the escape of volatiles By this means it may be 
reheated to such a degree as to be enabled to take into solution the 
very minerals that had been precipitated 

This IS highly speculative, and even if it represents some approxi- 
mation to the truth, it necessitates a considerable revision of ideas 
that have been based upon a theory in which surh a conception has 
found no place 

Moreover, if it should eventually be found that exothermic reac- 
tions supply a source of heat for absiimlation, this fact would not 
necessarily be dependent upon the generation of rhyolitic magma by 
crystallization differentiation, or have any relation to it It would 
leave the question open as to how rhyolites hkve been formed 

Without gomg farther into this, if the phenomena that have actu- 
ally been observed have the meaning they seem to have, large 
amounts of basic rocks were dissolved by the rhyohtes In whatever 
manner this may have been accomphshed, it is not satisfactorily 
explained by current theories Many subsidiary problems relatmg to 
magmas are likewise involved I will leave all these for future con- 
sideration, only expressing the belief that the important requirement 
now IS to examine without bias the facts as they are found in the 
field 

CHEMISTRY — S, 4-dimethoxy-S-chloro-benzylidene di-amidea ‘ Ray- 
mond M Hann (Commumcated by Atherton Seidell ) 

Noyes and Forman* have recently studied the reactions of a num- 
ber of liqmd aldehydes with acetamide and isolated the resulting al- 
dehyde di-amides The purpose of the present mvestigation was an 
extension of the reaction to include a solid aldehyde and a variety of 
acid amides 

Raiford and lachty’s* orientation of the mono-ohloro vaniUms 
provides a foundation for the preparation of chloro veratnc aldehydes 
of known configuration Methylation of 5-chloro vamUm has yielded 
5-chloro veratnc aldehyde and this has been condensed under suitable 
conditions with acetamide, propionamide, n-butyramide, n-capro- 
anude and bensanude 

> Reoeived Daoember 2, 1988 

* Nona and Fokuak J Amer Chan Soo 8$. 8408 1088 

* Ravobb and Liobtt J Amer Chem 8oe 82.4876 1080 
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BXPBRUCBNTAL 

S-Chloro veratnc aldehyde (S, 4-dttnethoxy-5-chloro benealdehyde) 
50 grams of 5-chloro vanillin was dissolved in 160 oc 10 per cent Na- 
OH and 600 cc H«0, heated to complete solution of the separated 
sodium salt, cooled and held at 35° C , 100 cc of dimethyl sulfate 
added to the constantly stined solution, and the solution maintained 
alkalme to phenolphthalein by addition of 10 per cent NaOH (10 cc 
every 3 to 5 minutes, a total of about 1400 cc being required) When 
about 250 cc of NaOH had been added on oil separated and was 
brought mto solution by addition of 60 cc more dimethyl sulfate 
When this second portion of sulfate had reacted the alkaline solution 
again separated an oil and on coohng this sohdified. The sohd was 
filtered off, washed with HtO and the filtrate acidified, and 3 7 grams 
unchanged chloro vanilhn recovered Yield of crude material 50 
grams, quantitative The substance was recrystallised from 50 per 
cent alcohol for analysis 

5- Chloro veratnc aldehyde crystalhses m colorless, soft, glistening 
needles, and melts to a clear colorless oil at 57° C (cor ) 

Analysis 0 2182 gram gave 0 1553 gram AgCl equivalent to 
17 61 per cent Cl Theory for CtHtOiCl ■ 17 68 per cent Cl 

6- Chloro-veratryltdene di-amides One molecular portion of alde- 
hyde, t^o of the desiicd amide, and 1 cc of glacial acetic acid were 
heated at 140° C m a small flask for 15 hours Water was given off 
when acetamide and propionamide were used and a solid brown cake 
resulted The other anudes gave brown liquid melt which sohdified 
on coohng The melt was brought into solution by refluxing with alco- 
hol and filtered through char The colorless filtrate soon separated 
crystalline matenal which was filtered, washed with alcohol, recrystal- 
hzed from alcohol to constant melting point, and analyzed The yields 
are almost quantitative The data are summarized in table 1 


TABLE 1 PBOPBBTiBa of 3, 4 Dunraoxv-S-CHLOBO-BaMSf uobnb Di-ahibbb 


Ftaduot 

3 4rDiiD«(hoK3Ht-Ch1oro 

M P 

X (oori 

Appaans n r 

NltrocM Aaalyflls 

P« oeol 

B«niyl)deDe 


Calo'd 

FouDd 


Di-aMtamide 
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Di-propionamide 
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Di-n-butyrunide 
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SUMMARY 

The aldehyde amide condensation reaction has been extended to 
include a solid aromatic aldehyde with vanous aliphatic aimdes 


CHEMISTRY — The laomenc oximes of ethyl vaniUtn ‘ Raymond 
M H\nn (Commumcated by Atherton Seidell ) 

Ethyl vamllm (3-methoxy-4-ethoxy benzaldehyde) has long been 
known, having been prepared by Tiemann* in connection with his 
exhaustive icsearch upon the structure of comferm The onginal 
method of preparation, the interaction of vanillin and ethyl iodide m 
the presence of ethyl iodide, has since been displaced by the cheaper 
and simpler method of ethylation by diethyl sulfate in alkaline solu- 
tion * 

In furthenng an investigation upon the relationship between struc- 
tuic and taste in the vanillin series it was desired to investigate some 
properties of the syn-oxime of ethyl vanilhn Because it w as necessary 
to prepare the anti-oximc, it seemed desirable to contmue the study 
of these derivatives and to correlate them with some known com- 
pounds of the ethyl \ anillin senes 

The present paper repoits the result of these investigations, and 
outlines the indirect synthesis of ethyl vamllic acid in accordance 
with the following series of reactions 


CHO 


CHO 


Qo(;h.""0 

OH 


OCH, 
OC,H. 



N 

M 

C 


*IJOCH.^O 


COOH 


OC,H, 


OCH, 
OC,H, 


EXPERIMENTAL 

Ethyl vaniUin (S-methoxy-4-ethoxy bentaldehyde) Twenty-five 
grams of vanillin wore dissolved in 75 cc of 10 per cent NaOH solu- 
tion and 200 cc of H,0 added To the constantly stirred clear yellow 
solution 45 cc of practical diethyl sulfate (theory for 2 moles 42 8 cc ) 
were added and the suspeneaon gradually heated to 65** C when reac- 
tion occurred The solution was maintained alkaline to phenol- 
phthalein by addition of increments of 10 cc 10 per cent NaOH at 

‘ Beceired December 3, leSS 

' TiBWANN Ber Deutechen Chem Qeeell 8 1128 1875 
^ ' BAB0BI^ Eirinbrand, And ScBUTTLBB Ber Deuteehea Chem Oeeell 88 488 



MABCH 15, 1034 


HANM* STHn< TAMlLLm 


137 


approximate five mmute intervals, a total of 70 cc being reqmred. 
liie solution was then heated rapidly to boiling, 100 co HiO added 
and upon cooling to 50° C crystallization occurred When cold, the 
ethyl vanillm was filtered and dried Yield 24 grams A second crop 
of 0 8 gram crystalhzed from the other hquor Total yield 24 8 grams 
or 84 per cent of theory This material was used directly for further 
work Recrystallization from 4 parts of 50 per cent ethyl alcohol gave 
a product melting at 05° C Ccorr ) in agreement with Tiemann 

Ethyl vanillin anti-oxitne Twenty grams of crude ethyl vanillin, 
8 grams of hydroxylaminc hydrochloride, 10 grams of sodium bicar- 
bonate and 50 cc of 95 per cent alcohol were heated under reflux for 
one half hour The addition of 200 cc HiO caused separation of an 
oil which rapidly solidified Cooled, filtered, and reciystalhzed from 

4 parts of 50 per cent alcohol the oxime was obtamed in colorless gran- 
ular prisms which melt at 102° C (corr ) to a clear colorless oil 

Analysts 0 1137 gram consumed 5 80 cc 0 1 N acid equivalent to 
7 14 per cent N Theory for CioHuO»N is 7 18 per cent N 

Ethyl vanillin antv-oxime acetate One and nine-tenths grams of the 
anti-oxime was heated to boding with 10 cc acetic anhydnde, the ex- 
cess anhydnde decomposed by NaHCOi, and the separated sohd re- 
crystallized from 50 per cent alcohol The compound crystallized in 
fine glistening pnsmatic crystals which melt at 69° C (corr ) to a clear 
colorless oil 

Analysis 0 0694 gram consumed 2 9 cc 0 1 N acid equivalent to 

5 85 per cent N Theory for CuHuOiN is 5 91 per cent N. 

Ethyl vantUin syn-oxime Twelve grams of crude ethyl vanillin 
anti-oxirae was dissolved m 150 cc ether and the hydrochloiide pre- 
cipitated by introduction of dry HCl and 25 cc HiO, and the suspen- 
sion added to a solution of 25 grams of NaiCOi in 250 co HiO An 
oil came down which rapidly sohdified Yield 10 grams The sohd 
was recrystallized several times from 50 per cent alcohol, and finally 
obtamed m colorless bnlhant crystals which melt at 98° C (corr ) to a 
clear colorless oil 

Analysis 0 1069 gram consumed 4 5 cc 0 1 N acid equivalent to 
7 21 per cent N Theory for CioHjiOiN is 7 18 per cent N 

Ethyl vaniUonitnie {S-msihoxy-Jl^sthoxy bentonitnle) Five grams 
of ethyl vamllin syn-oxime was dissolved m 10 cc acetic anhydnde, 
heated to 30° C , and allowed to stand for ten mmutes The excess 
anhydnde was decomposed by addition of 200 cc 10 per cent NaiCOa 
solution and the separated mtnte filtered and wa^ed with H|0 
Yield 4 5 grams Recrystalhzed from dilute alcohol it melted at 102° C 
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in agreement with Keffler* who prepared it by the action of ethyl 
iodide on the potassium salt of ethyl vamllm 

Eth]/l vantUic acid (S-methoxy-4-ethoxy benzoic actd) One gram of 
ethyl vamllomtnle was boiled with 20 cc of 10 per cent NaOH solu- 
tion for one half hour, the solution cooled, and the acid precipitated 
by dilute HCl It was recrystaUized from 25 per cent alcohol, separat- 
ing m beautiful colorless needles which melt at 193-4° C in agreement 
w ith Tiemann 

SUMMARY 

Ethyl vanilhn has been oximated to the anti-oxime, which has been 
isomenzed to the syn-form, and the latter by the action of acetic an- 
hydride converted to 3-methoxy-4-ethoxy benzomtnle Alkaline hy- 
drolysis of the mtrile leads to the previously described ethyl vanillic 
acid, obtamed by direct oxidation of ethyl vanillin 

* KurriiiR Jour Chem Soo 110 148 1021 

PAIjEONTOLOGY — New fossil fresh-water MoUuaca from the Cre- 
taceous and Paleocene of Montana ^ Loris S Russell, Geologi- 
cal Survey, Ottawa, Canada (Commumcated by John B Ree- 
side, Jr ) 

Dr G G Simpson, of the American Museum of Natural History, 
recently submitted to the writer a collection of non-manne moUusks 
from central and southwestern Montana, material obtained under the 
auspices of the Umted States National Museum Most of the speci- 
mens pertam to described species, but at least two new species and 
two varieties appear to be represented The writer is mdebted to Dr 
Simpson for the opportumty of studying this collection, and to the 
authorities of the U S National Museum for permission to pubhsh 
the followmg descriptions 

PELECYPODA UNIONIDAE 
EUlptio silberlingi, sp nov 
Figs 1 and 2 

Twe — U S National Mus No 75287 A, paratype, No 75287B From 
the Eagle coal mine, Bear Creek, Carbon county, Montana Upper Paleo- 
oene (‘'Bear Creek*' honion) 

Desenphon — Shell moderately large, elongate^void, flattened Beak low, 
plaeed near anterior extremity, sculptured with two flne phcations, ebghtly 

I Published with the permissioa of the Director, Oeologieel Survey, Departmeat 
of Mines, Ottsws, Canada Reeaved Oet 86, 1088 
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double>looped, also a pair of fine, diverging ndges extending from poetenor 
end of beak toward the poeteroventnlJ extremity Antenor margm 
rounded, ventral margin emuous, convex m front, dightly concave near 
midlength, posterior extremity low, narrowly rounded, produced, posterior 
dorsal margin broadly convex A broad, shaUow sinus extending downward 
and somewhat backward from umbo Surface marked by fine and coarse 
lines of growth Length of holotype, 98 8 mm , height, 44 6 mm , thickness, 
as preserved, 16 3 mm 

Remarks — This species clearly belongs to the group of “Unto" pnscua 
and its relatives, but may be distmguishcd by the elongate outhne and pro- 
duced poetenor, as well as by the reduced beak sculpture In a forthcoming 
revision of the Canadian fossd Uniomdae the wnter erects a new subgenus 
for the “Unto" pnsctis group under the genus EUiptto More particularly, 
the present species closely resembles, and probably is descended from, the 
Judith River form identified by Stanton* as Unto subsptUulatiis 

The new species is named for Mr Albert C Silberhng, of Harlowton, 
Montana, in reoogmtion of his services to paleontolog> 

Medlomdus? senectus (White) 

Unto amertus, WhiU, U H Geol and Goog 8urv Terr, Ann, Kept for 187H, pt 1, 
p 09 pi 1, pi a 1883 

Remarks — In his revision of Canadian fossil umomds, mentioned above, 
the wnter tentatively refers this species to the genus Medtontdus Simpson 
This reference is based pnncipally on the presence of postumbonal radiating 
sculpture It is probable that " U nto" nenectut represents a genus absent from 
the hving fauna 


Medlomdus? senectus declivis, var nov 
Fig 3 

Type — U S National Mus No 75288, from SR i of SE i. Sec 10, 
T 5 N , R 13 E , Sweetgrass county, Montana Paleocene, “almut 4000 
feet above base of “No 3," with highest mammals from Crasy Mountain 
I^eld, probably post-Torrejon 

Descrtplton — Shell elongate, tapering posteriorly, posterior dorsal margin 
broadly convex, sloping to the narrowly rounded posteroventral extremity 
Postumbonal radiating sculpture as in Af f senectus but more obscure 
Length of holotype, 76 4 mm , height, 41 2 mm , thickness, as preserved, 
16 8 mm 

Remarks — Shells of this vanety are associated at the typo locahty with 
typical examples of Af f senectus, from which they differ in the ohancters 
given above Some examples from the upper Ravenscrag beds of Saskatche- 
wan show characters mtermediate between those of AT f senectus senectus 
and the present vanety The differences may be only sexual, but it is note- 

■U 8 Oeol Surv,Bull 357 107 pi ta,Jig t 1005 

' Sunpaon, penonu eommunieation 




Fig 1 — EUtpiio 8tlberltng%, Bp nov , holotypo, X 1 

Fig 2 — EUtpito 9%lberl%ngt, sp nov, paratypop thowing umbonal markings, XI 
Fig 3 — Medtantduaf aeneetua dedtinaj var nov , holotypo, X X 
Fig 4 — Campeloma veiulum pegmaU, var nov , bolotype, XI A, dorsal view, B, 
ventral view 

Fig 6— <7oniobaat« ur»on»uIent«, sp nov , bolotype, XI A, dorsal view, B, ven- 
tral view 


UARCH 15, 1934 


BUB0ELL 70BSIL MOLLliBCA 


131 


worthy that the variety decltvta appears to be absent from the Judith River 
and contemporary faunas All examples of this age seen by the wnter have 
the short outhne and the broad posterior extremity 

GASTROPODA VIVIPARIDAE 

Campeloma vetulum (Moek and Hayden) 

Paludtna velula, Meek and Hayden, Acad Nat Sci Philadelphia, Proc , 8 121 1807 
Campeloma vitvla, Meek, U H Qeol Burv Tm , Rept , 9 o87 pi 14a, 1 4b 

1876 

Campeloma vetulum pegmate, lar nov 
Fig 4 

Type — U S National Mus No 7.'i289, SW } of NW Sec 8, T 6 N , 
RISE, Wheatland county, Montana About 75 feet iibo\e baae of Judith 
River formation, Upper Cretaceous 

Devriptwn - -Shell as in C vftnlum, but with a narrow, distinct shelf 
along the posterior (apical) border of the whorla, body whorl relatively 
less ventricose I^ength of holotype (6rst whorl missing), 20 1 mm , width, 
119 mm , length of aperture, 9 7 mm 

Remarks — This variety occurs associated with C vetulum mtulum in the 
Pale beds (upper Belly River) of Alberta 

MELANIIDAE 

Gomobasis ursanvulensis, sp nov 
Fig 5 

Type — U a National Mus No 75290, from the Eagle coal mine. Bear 
Creek, Carbon county, Montana Upper Paleocene (“Bear Creek” honson) 

Description — ahclf of moderate size, elongate-concoid Spire tapering, 
length almost two-thirds that of shell, volutions about five, prominently 
convex, suture linear, broadly impressed Inner lip of aperture nearly 
straight, outer hp strongly convex Surface marked by numerous fine and 
a few coarse hnes of growth, and occasionally by obscure revolving mark- 
ings Length of holotypie, 17 8 mm , width, 9 0 mm , length of aperture, as 
preserved, 6 7 mm 

Remarks — This species closely resembles, and probably is descended 
from, 0 sanrtamanenstH Russell^ from the St Mary River formation of 
Alberta The present species may be distinguished by the more slender shell, 
and the lesser prominence of the whorls, which do not show numerous fine, 
revolving hnes The distinction between these two species may be of value 
in differentiating Upper Cretaceous from Paleocene strata 

4 Canadian field-Nat 46 81 fig 4 1832 
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ZOOLOGY . — New genera and speetee of Hood flukes from a marine 
turtle, with a key to the genera of the family Sptrorchtdae ^ Eii- 
MSTT W Price, Bureau of Ammal Industry (Communicated 
by Benjamin Schwartz ) 

Among some trematodes collected by Dr B G Chitwood and the 
^nter from a marine turtle, Chelonemydas, which died in the National 
Zoological Park, March 8, 1032, were a number of specimens belong- 
ing to the Spirorchidae, a family proposed by Stunkard (1021) for 
trematodes occurring in the circulatory system of turtles These speci- 
mens were collected for the most part from washings of the digestive 
tract, but m view of their affinities with species which have been 
described from the blood vessels of other cold-blooded hosts, it ap- 
pears certain that they had escaped from the blood vessels durmg 
evisceration, a few specimens were collected also from washings of the 
body cavities These specimens were found to represent four new spe- 
cies and three new genera, the descnptions of which are given in this 
paper In order to differentiate the new genera from related genera, a 
key to the genera of the family Spirorchidae is appended 

Neosplrorchis, new genus 

Generic diagnosis — Spirorchidae Body greatly elongated, threadlike, 
Buboybndnoal Cuticula provided with fine transverse ndges but without 
spines Oral sucker moderately developed, acetabulum abrant Esophagus, 
especially the posterior half, surrounoed by umcellular glands, intestinal 
tract similar to that of schistosomes Genital aperture lateral, in posterior 
half of body Testis slender, more or less spiral, extending to intestinal 
umon, vas deferens arising from posterior pole of tertis, cirrus pouch present 
Ovary slender, spiral, situated along posterior portion of t^is Seminal 
receptacle and Laurer's canal absent ViteUana extendmg from intestinal 
bifurcation to near level of gemtal aperture Eggs without polar processes 
Parasitic in marine turtles 

Type species — Neosptrorchts schistosomatoides, new species 

Neosplrorchis schistosomatoides, new species 
Fip 1-2 

Description — Neosptrorchis Body threadlike, 7 45 to 9 5 mm long by 
about 140 to 220 m wide, pretesticular portion of body shghtly flattened 
dorsoventrally, posttesticular portion oyiindnoal or sub^hndneal Cuticula 
without spines but marked with fine transverse ndges Oral sucker sul^ 
terminal, 32 to 40/1 m diameter, acetabulum absent ^ophi^piB 595 to 680/( 
long, consisting of two parts about equal in length, antenor part dender, 
postenor part about twice the width of antenor part and surrounded by uni- 
cellular glands Intestinal branches shghtly sinuous, umting near level of 

* RsoMTed November 18, 1988 
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antenor pole of testu, forming a common cecum terminating near posterior 
end of body Excretory pore terminal, excretory vencle Y-diaped Genital 
aperture lateral, about 1 to 1 2 mm from posterior end of body Cirrus 
pouch weakly developed, enclosing a long, slender, muscular cimis, cirrus 
apparently protrusible, but not actually protruded in any of the specimens 
available Vas deferens relatively long and convoluted, arising from 
posterior pole of testis Testis long, slender, more or less spiral, and extend- 
ing anteriorly as far as level of intestinal union Ovary long, slender, more or 
less spiral, and extending antenorly from a point posterior to gemtal aper^ 
ture for about one-third the length of testis Oviduct slender, extending 
posteriorly to an ootype about 500^ from posterior end of body, oviduct 
joined here by viteUine duct and continued antenorly as a slender tube ex- 
panding to form the uterus Seminal receptacle and Laurer’s canal absent 
Vitellana well developed, extendmg in intercecal field from postenor end of 
esophagus to intestinal umon, thence continuing dorsal to common cecum 
and terminating near level of genital aperture Vitelline duct single, extend- 
ing postenorly to ootype and expanding there to form a large vitelbne reser^ 
voir Uterus slightly tortuous, contaimng 7 to 16 eggs, extending antenor to 
gemtal aperture, then turning postenorly Eggs oval, U/i long by 32/i wide, 
without polar prolongations 
Host —Chelone mydas 
Location — Visceral blood vessels 
Lorahty — Umted States (Washington, DC) 

Typeapectmen — U S N M Helm Coll No 32563, paratypes No 32664 

Neosptrorchtt schistosomatoides appears to be more or less closely related 
to Untcaecum ruakotofikii, a species desenbed by Stunkard (1925, 1927) 
from Pseudemya aenpta, but differs from that species in the form of the di- 
gestive t ract and m the point of ongin of the vas deferens In N ichtatoaoma- 
iotdea the digestive tract is of the same type as that found in members of the 
family Sohistosomatidoe, while m V ruatkowaKtt the digestive tract consists 
of a single cecum The vas deferens in N achiatosomatoidea arises from the 
postenor pole of the testis, while in Tf nuzkovaktt it anses from the antenor 
pole of the testis, and extends parallel to the testis for its entire length 
The form of the digestive tract in N aehtatoaomalotdea is of especial inter- 
est, since this is the first species of blood fluke from cold-blooded vertebrates 
which has a digestive system of the type charactenstic for blood flukes oc- 
curring in warm-blooded vertebrates A tendency toward fusion of the in- 
testinal ceca to form a digestive tract of the ecbistosome type has been 
reported by Stunkard (1923) m specimens of Sptrorehta 

Afflptaiorclus, new genus 

Genertc diagnoata — Spirorchidae Body slender, eubcylrndncal Cutioula 
marked with fine transverse ndges Oral sucker and acetabulum present 
Esophagus slender, surrounded by unicellular glands, intestinal cecs dender, 
not uniting postenorly Cirrus pouch well developed, containing a short 
cirrus, mtOTxw seminal vesicle and prostate cells, external seminal vemele 
antenor to oimis pouch Testes two in number, one antenor and the other 
po^nor to cirrus pouch and ovaiy Seminal receptacle and Laurer*s canal 
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Fip 1 Neosptrorehta MckuiotomalotdeM Entire worm Fi^ 2 AT aehtstoMomalaideM 
Termlaal portions of genitnl system Fig 3 Ampktarehu amphtorchta Entire worm, 
▼entral Tiew Fig A A amphxorekta Qenital complex, reconstructed from seriei 
sections Fig 0 LeoredtuM iearedt Entire worm, ventnu view Fig 6 L Uartdx 
OeniUl Comdex, greatly enlarged Fig 7 L atmxha Entire worm, ventral view. 
Fig 8 L eimUte G^tal complex, greatly 
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{ >re8eDt Vitellona oonustmg of two groups of follicles, one group extending 
rozn intestinal bifurcation to anterior testis, and the other from postenor 
end of vitelhne reservoir to near postenor end of body Parasitic in blood 
vessels of manne turtles 

Type tpeaes — Amphiorchta amphtorchte, nea species 

Amphiorchis amphlorchis, new species 
Figs 3-4 

Deacnptwn — Amphtorchte Body elongated, 1 87 to 2 2 mm long by 
120 to 148 m ^de at level of postenor testis, oval to subcyhndncal on cross 
section Cuticula without spines but mark^ by fine transverse stnations 
Oral sucker subtermmal, 40 to 44 m m diameter, acetabulum circular, 40 to 
64 m in diameter, 476 to SlOp from antenor end of body Esophagus 265 to 
320m surrounded by umcellular glands, intestinal ceca slender, termi- 
nating blindly about 280m from postenor end of body Excretory pore ter- 
minal, excretory vesicle Y-shap^, the branches shghtly longer than the 
stem Genital aperture median, immediately antenor to ovary Cirrus pouch 
oval, 60 to 80m long by 48 to bOp wide, enclosing a short, thick cimis, a 
moderately large internal seminal lesicle, and numerous prostate cells, 
external seminal vesicle more or less globular, 40 to 60m m diameter, im- 
mediately antenor to and slightly to nght of cirrus pouch Anterior testis 
oval, 100 to 1!^m loQE by 80 to 88m wide, in front of external seminal vesicle, 
postenor testis oval, 140 to 190m long by 100 to 120m wide, situated a short 
distance caudal to postenor end of vitelline reservoir and separated from it 
by a band of vitelhne folhcles Ovary irre^larly oval, 120 to 140m long by 
54 to 80m wide, between testes and immediately postenor to cirrus pouch 
Seminal vesicle globular, 24 to 40 m m diameter, postenor to u\ ary and sit- 
uated in curve of \itelline reservoir Mehhs' gland present, consisting of 
relatively few large cells, Laurer’s canal relatively large, opening in mid- 
dorsal hne a short distance postenor to seminal receptacle Vitelline reser- 
voir large and curved, vitellana consisting of two groups of folhcles, one 
group between intestinal bifurcation and antenor testis and the other be- 
tween postenor end of vitelhne reservoir and postenor end of body Metra^ 
term simple, muscular Eggs not observed 

Hoet — Chelone mydae 

Locatton — Visceral blood vessels 

Localtty — Umted States (Washington, DC) 

Type apecimen — U S N M Helm Coll No 32505, paratypes No 32566 

The genus Amphtorehtt appears to be more closely related to the genera 
HapdUtirema Loose, Sptrhapalum Ejsmont, and HapaloihynchtuSttvokaid 
than to any of the other genera of Spirorchidae Amphtorchte amphtorchte 
IB more slender and the testes are simple instead of being divided into pre- 
ovanal and postovanal groups of folhcles as is the case of the types of 
HapalUrema and Sptrhapalum In body form it resembles most closely 
Hapalorhynchua gractlta Stunkard, but in that species the genital aperture 
IB dorsal and the antenor testis is situated postenor to the gemtal aperture 
and seminal vesicle, while in A amphtorchte the gemtal aperture is ventral 
and the antenor testis is antenor to the seounal vesnole 
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Learedlus, new geniu 

Oenenc duunosta — Spirorchidae Body elongate, slightly constnoted 
equatonally, ^ttened dorsoventrally Or^ sucker and acetabulum present 
Erophagua long and surrounded by unicellular glands, intestinal oeca 
slender, not umting posteriorly Gcmtal aperture median or slightly to left, 
near posterior end of body Cirrus pouch present, largely filled by internal 
seminal vehicle, external seminal vesicle present Testes numerous, pre- 
ovanal Ovary deeply lobod, posttesticular Lanier’s canal present Eggs 
with polar prolongations Parasitic in circulatory system of marine turtles 
Type apenea — Leaiediua learedt, new species 

Learedius learedi, new species 
Figs 5-6 

Deaaiption — Learedtua Body elongated, 3 4 mm long by GfiOja «nde, 
shghtly constricted near equator of body, flattened dorsoventrally Cutioula 
with verrucae ramilar to, but smaller than, those of species of Sehiatoaoma 
Oral sucker cup^hapod, 280^ long by 240/i wide, oral aperture subterminal, 
acetabulum circular, f40ja in diameter, peduncukted, near equator of body. 
Esophagus shghtly tortuous, 1 02 mm long, surrounded by unicellular 
glands Intestinal ceca slender, curving inwara at level of acetabulum, te> 
minating near posterior end of body Excretory pore terminal, excretory 
vesicle Y-shaped, the blanches of about the same length as stem Gemtal 
aperture about 'ibOp from posterior end of body, shghtly left of median hne 
Cirrus pouch shaped somewhat like an elongat^ letter S, its base enlarged 
and lying about 360 m ffoiQ genital aperture, contaimng a slender internal 
seminal vesicle, numerous prostate cells, and a protrusible cirrus, external 
seminal vesicle transversely elongated, 144m long by OOm wide, to nght of 
base of cirrus pouch Testes 28 in number, m intercecal field between ex- 
ternal seminal vesicle and acetabulum Ovary deeply lobed, more or less 
dendntno, 240m long by 240m wide, posterior to external seminal vesicle 
Uviduct long and slender, anung at right side of ovary and expanding pos- 
teriorly to form an elongated ootype, seminal receptacle postero-dorsal of 
ootypo, Laurer’s canal slender, opemng in mid-dorsal hne near level of ends 
of oeca Vitelline reservoir large, anterior to ootype Vitellana consisting of 
small follicles forming a transverse band across body between intestinal 
bifurcation and level of posterior margin of acetabulum, then extendmg 
posteriorly in oxtracecal fields to level of tips of oeoa Metraterm short and 
containing a single egg Egg fusiform, about 210m long (mcluding polar 
prolongations) by 28m wide 
Hoat — Chelone mydaa 
Location — Circulatory system 
Locaitty — Umted States (Washington, DC) 

Type apectmen — U S N M Helm Coll No 32567 

Learedlui shnilis, new species 
Figs 7-8 

Deacnption — Learedtua Body elongated, 2 2 mm long by 320m wide, 
shf^tly oonstneted at level of acetabulum Cutioula with verrucae larger 
ain less numerous than those of L learedt Oral sucker subterminal, IMm 
m diameter, acetabulum circular, 240m in diameter, pedunculated, about 
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760m from antenor end of body Esophagus about 170m longi surrounded by 
unicellular glands, mtestmal oeoa slender, extending to near posterior end of 
body Excretory pore terminal, excretory vesicle Y-shaped, the limbs lonw 
than stem Gemtal aperture almost median, 260m from posterior end of body 
Cirrus TOUch somewhat S-shaped, its base about 1 mm from genital aper- 
ture, almost completely filled by internal seminal vesicle, external seminal 
vesicle 180m long by 80m wide, situated as in L learedt Testes arranged as m 
L learedi, the exact number not ascertainable in the specimen available 
Ovary lobulated, 260m long by 120m wide, between external beminal vesicle 
and viteUine reservoir, ventral to cirrus pouch Oviduct dilated, ansing from 
right side of ovary, ootype short and surrounded by Mehlis’ gland, seminal 
leceptucle present, Laurer’s canal not observed Vitellana extending from 
level of intestinal bifurcation to about middle of ovary and occupying entire 
intercecal field anterior to testes Egg fusiform, 234m long (incmding polar 
prolongations) by about 12m wide 

Host — Chelone mydaa 

Location — Circulatory system 

Locality — United States (Washington, DC) 

Type specimen — U S N M Helm Coll No 32568 

The descriptions of Ltaredius learedt and L nmilii, are each based upon a 
single specimen, but in view of certain distinct differences they cannot be 
regarded as the same species 1'hese differences are as follows L 'nmilis has 
a much shorter esophagus and the intestinal bifurcation occurs much farther 
cephalad of the acetabulum than in L learedt, the testes are much less 
numerous than in L learedi, the cirrus pouch is relatively much longer and 
encloses a large^ mtemal seminal vesicle and fewer prostate cells than does 
that of L learedt, the ovary, while distinctly lobed, does not present the 
dendntic appearance of that structure in L learedt, and the vitellana in L 
stmtlis extend postenorly only as far as the level of the middle of the ovary, 
while in L leaiedi they extend to the level of the tips of the ceoa The egg is 
also somewhat different in the two speaes, that of L stmtlts being longer 
and more slender than that of L learedt 

In addition to the two species just desenbed, Dtstoma eonstrtetum Leared 
must also be included in the genus Leaiedtus This species was desenbed by 
Leared (1862) from the "edible turtle" (also referred to m the same paper 
as the "common turtle"), the specimens having been ooUected from the 
heart, and submitted to Cobbold who regarded them as larval flukes Almost 
no descnption was given for this species aside from the sise — "Their average 
length was a hne and a half, and the breadth about one third of this," — and 
a few minor comments on the shape of the body and on the configuration of 
the digestive tract Judging from the figure accompanying the descnption, 
the species is closely related to Learedtua learedt desenbed in this paper and 
may actually be the same However, the wnter feels that the two forms 
should be regarded as distinct until such time as a restudy can be made of 
specimens from the same host and from the same locahty as that from which 
Leared’s speeunens were obtamed. The apparent pomts of difference be- 
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tween the two forms are the longer and more serpentine esophagus and the 
smaller number of testes in Leared’s speeies as compared with these struc- 
tures in L learedt 

In reviewing the hterature concermng Dutoma conatndum Leared, a 
situation was discovered which involves the vahdity of the name of Leaied’s 
species as well as of the status of forms subsequently described by Monticelh 
(1806) and by Loose (1800), which were regarded by them as the same as 
D. coTutnetum Leared This situation is bnefly summarised as follows 

Dtatoma corutnetum Leared, 1862, is preoccupied by D conalrictuin Mehlis, 
in Crephn, 1846, making Leared’s corutnetum a homonym and, conse- 
quently, unavailable This fact was noted by Monticelli (18%) who de- 
scribed under the name of Meaogontmua corutnctiu, (Leared) a blood fluke 
from "Thalaiaochelya carella Linn ” Despite the fact that he noted the 
priority of names he continued to use the specific name ( onatnrtua through- 
out the paper In his discubsion, however, he stated “Per questo suo oarat- 
tenstico aspetto, qualora avesse dovuto eambiar nome specifico, il distomide 
del Leared avrebbe potuto montar quello mtatrotdea (da itvtTpoo-ov cuochi- 
aio) ’’ This statement was regarded by Stiles and Hassall (1008) as a re- 
naming of Dtatoma lorulnetum Leared Later Loosa (1800) proposed the 
genus Hapalotrema for Meaogontmua conalnttua (Leared) of Montioolli, bas- 
ing hiB discussion of this form on material collected by him from the heart of 
"Thalaaaochelya cortKota'* at Abukir, Egypt A companson of the descni^ 
lions and figures given by Monticelh and by Looss, however, show certain 
differences which suggest that while the forms studied by them are unques- 
tionably congenenc, they probably represent distinct species, and are not 
the same as, or congonenc with, the species desonbed by Ijeared In view 
of the foregoing, the following points must be considered (1) The status of 
D corutnetum Leared and of the name mtatrotdea Monticelh, (2) the status 
of the genua IlapaMrema Looss, and (3) the identity of Meaogontmua con- 
alnelua (Leared) of Monticelh and Ilapalotrema corutnetum (Leared) of 
Looss The solution of these problems appears to the wiiter to be as follows 

1 Smee Dtatoma corutnetum Leaied is a homonym it must be renamed, 
and since the name mtatrotdea indicates an anatomical character (spoon-hke 
shape of the body) of the species which Monticelh described as Meaogontmua 
rorutnetua and which does not apply to Leared's species, the specific name 
mtatrotdea must apply to Monticelh’s species The writer, therefore, proposes 
for D corutnetum Leared the new name Learedtua europaeua 

2 Hapalotrema Looss was proposed as a genus for Meaogontmua corutnctiu 
(Leared) of Monticelh and applies to that species and not to Leared’s spe- 
cies, and since the specific name mtatrotdea appears to be the vabd name for 
Monticelh’s form, the tjrpe of the genus is Hapalottema mtatrotdea (Monti- 
celli, 1896) Stiles and Hassall, 1008 (syn Meaogonmiu condnetua (Leared) 
of Monticelh, 1896, misdetermination) 

3 Neither MonticeUi nor Loosa gave any mdioation as to the extent of 
varation oocumng m the speamena which they studied, and m view of this 
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lack of information one must assume that the drawings which they published 
are representative of the forms which they had before them A compan- 
Bon of these drawings shows differences m the number of testes and in the 
extent of vitcllana, and m body proportions which are as great as, or greater 
than, those occurnng in species of other genera Monticelh’s figure shows 9 
testes in the preovanal group and 16 in the postovanal group, whereas in 
Loose’ figure there are 8 in the preovanal group and only 10 in the postova- 
rial group Monlicolh’s figure also shows distinctly that the vitellana umte 
m the median field anterior to the preovanal group of testes and also pos- 
tenor to the posto\ anal group, while in Loose’ figure no such union is shown 
In Monticelli’s figure the oral sucker is of the same size as the acetabulum, 
while m Looss’ figure the oral sucker is about one-third smaller than the 
acetabulum There are slso noticeable differences in the relative distances 
between the suckers in the two illubt rations, but these may be due to \ana- 
tion m the amount of eontniction or extension of the specimons drawn In 
view of the dispanty as given above the writer feels that for the time being 
Looss’ form should be regarded as a distinct species and pniposes for it the 
name Ifapahdrema Iooshi (syn Ilapaloiiema constiictum (Leared) of Looss, 
1890, not // ronstruturn (Leared) of Monticelli — ff nnatrotdes (Monticelli) 
Up to the prcHonl time the following genera have been included m the 
family 8pirorchidae *Spi/orr/i?& MacCallum, 1918 (syn PioparorrAi? Ward, 
1921), Ilenoiosoma Stunkard, 1022, Haematoiiefnn Stunkard, 1922, Hapalo- 
iretfia Looss, 1809, Uapalorhynchu% 8tunkard, 1922, Vasoirema Stunkard, 
1920, Stunkard, 192b, Spuftapnium Fjjsmont, \921 y Lharmosthi^ 

io^chib Ejbmont, 1927, and Tremarhynthus Thapar, 1933 To this family ore 
now added three additional genera, Neospirorchis n g , Amphiorchta n g , 
andLeaKdtu<tn g Whether all of these genera should be regarded as valid is 
a matter of personal opinion Ejsmont (1927) not only doubts the validity 
of bomc species obsigned to certain of the above genera but of some of the 
genera os well The present writer does not propose to go into the question of 
the \ahdity of the species at the present tune, but so far as the genera are 
oonoemod ho does not regard Ilenoiosoma Stunkard and Haemaioirema 
Stunkard as sufficiently different from the genus Spirorckts to be considered 
distinct, the types of the genera, HenUo^mia haemaiobtum Stunkard and 
Flaeniatotrema parvum Stunkard, becoming Spirorchia haemcUobtum, (Stunk- 
ard) and S parvum (Stunkard), respectively Tremarhy^iehua indtcua, as 
desenbed by Thapar (1033), apparently does not differ sufficiently from 
IlapalorhynchuH grarihs Stunkard to warrant its separation as a distinct 
genus, the differences being specific rather than generic, T indtcua Thapar, 
therefore, becomes // tndteus (Thapar) 

The genera of Spirorchidae fall into two more or less well defined groups, 
one consisting of monostomatous forms and the other of distomatous forms 
Ejsmonti however, has shown that evidence of transition occurs in some of 
the genera, a fact which makes it undesirable to regard the two groups as 
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subfamilies In the genus Dtarmoackutordta, which was proposed for a 
monostomatouB species, Sptrorchts bUtndtngt MacCallum (1026), the testes 
are arranged m two groups, one group preovanal and the other postovanal, 
this condition simulates that occurring in species of HapaJharema, which are 
distomatous The wnter has had the opportumty of examining MacCallum's 
specimens of this species, and is inchned to regard it as an abberrant form 
not closely related to the distomatous species The testes, 12 or 13 of which 
arc preovanal and 3 postovanal, are arranged in a hnear sories as in the 
monostomatous species and not irregularly as in the distomatous species, 
the arrangement of the other organs is the same as in the genus Sptrorchts 
The relation of Diarmoachtatorchta blandtngt, therefore, to such genera as 
Haplorchia, Atnphiorchta, and others of the distomatous group is question- 
able The other example of transition between the two groups, which Ejs- 
mont pointed out, is Sptrhapalum poleatanum, this is a distomatous form 
which does show defimte evidence of transition, especially as regards the egg 
which IS oval and contains a miracidium with eyespots as in the genus 
Sptronhta Aside from the egg, S poleatanum might easily be regarded as 
congeneric with Hapalotrema mtatrotdea, but in the latter spedos the egg is 
spindle-shaped and the miracidium is not provided with eyespots Much 
might be said regarding the relationships of the genera and families of blood 
flukes, but such a discussion is not within the scope of this paper 


Kly to the genera of the family Spiroruhidae 


Monostomatous forms 
Distomatous forms 
Testes 2 or more 
Testis single and spiial 
Testes preovanal 

Testes both preovanal and postovanal 
Intestine consisting of a single cecum 


2 

5 

3 

4 

Sptrorehta 

DtarmosehtaUtrchta 

Untcaecum 


Intestine consisting of 2 branches uniting near equator of body and form- 
ing a common cecum as m the Schistosomatidae Neoaptrorehta 
5 Testes numerous, preovanal Learedtua 

Testes numerous, or single, both preovanal and postovanal, or post- 
ovanal only 6 

6. Testis single, postovanal, esophageal diverticula present Vosofrema 

Testes 2 or more, preovanal and postovanal, esophageal diverticula ab- 


sent 

7 Testes numerous 
Testes 2 m number 

8 Egg oval, miracidium with eyespots 

Egg spindle-shaped; miracidium without eyespots 
9. Genital aperture dorsal, in front of antenor testis 
Gemtal aperture ventr^ postenor to antenor testis 


7 

8 
0 

Sptrhapalum 

Hapeiotrema 

Hapalorhynehua 

Amphtorchu 
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Jena,Abt f Syst , 12 521-784, fan a^b,pla 24r-32, figB 1-00 1800 
MacCallxtm, O a nevue du tfenra l^iroronia Ma^allum Ann de Parantol hu- 
maine et comp , 4 07-103, nn l-o 1026 
Monticblii, F S i>f un enuUotoo deUa Thalawochelvs caretta Ltnn Internat 
Monataohr f Anal u Fhynol , Laipa , 13 141-172, pla 7-8, figa 1-22 1806 

Stiles, C W , and Habaall, Alb> rt fndex^catalogue of medtcal and veUnnary zool- 
ogy Subjeete Tremaioda and trzmatode dtaeaeez Hyg Jjab Bull 37, U S Pub- 
uo Healtn and Marine Hoep Serv , 401 pp 1008 
Stxtnkard, H W Notfe on JVorth American blood flukee Amer Mua Novit (12) 
1-5 1021 


«8(udi0B on Norik American blood flukee Bull Amer Mub Nat Hiat , 48 165- 

221, plB 2-13, fagB 1-61 1023 

A new blood fluke Unicaeoum ruBikowaku, n g , n ep , a eoninbuixon io ike re- 

laixonekxp of thebloodr^nfeeiinqirtmalodee Anat Rec , 31 317 1925 

8ur PUnicaeoum ruaikowakiL fr^molodB eangutcoU dee toriuee d*eau douce de V 

AnUnque du Nord Ann de rarantol humaine et oump , 5 117-126, figs 1-3 
1927 

Trapar, Gobind Singh A new blood fliUce from an Indian forfante, Tnonyx gangetica 
Jour Helminth 11(3) 163^168, fags I 3 103^ 


ZOOLOCjY — A new species of Ihe nematode genus Aphelcnchoides 
hviiig in sugar cane ‘ G Steinbb, Bureau of Plant Industry 

Aphelenchoides heterophallus n sp was observed in a piece of sugar 
cane stalk originating in Jamaica * The nnd of the cane was a normal 
green color, the anal portion, however, had a blackish discoloration 
probably caused by a fungus It was m this latter portion that a pure 
culture of the new nematode species was found A helerophallui is a 
well characterised form, most closely related to certain species found 
in the mines of and associated with bark beetles of Europe and the 
Pacifio Northwest The present case may also involve some associa- 
tion with an insect (most probably a carrier relationship), although 
the piece of sugar cane stalk exhibited neither mines nor other traces 
of insects The complete absence of saprophytic nematode species and 
of signs of decay seems to exclude the possibility that the infestation 
was picked up by contact with soil 

The thm cuticle is very obscurely annulated The anteriorly convex head 
IS well set off Male and female tails differ m shape, that of the latter being 
oomcal and elongated (fig IB), and that of the former having a broad, 
obtuse base with a distinctly set off point (fig ID and £) The length of the 
female tail, however, is quite vanable The bead is supported by a cutiou* 

‘ Received December 19, 1938 

* Istereepted at the Port of Philadelphia, Pa by mepeotor A B Welle of the Bureau 
of Plant Quarantine 
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Fig 1 — Aphdenchoidea heUrophaituM n tp X about 12fi0 A, Top view of head 
Uu tnc, lateral inciiure, eui, cutioularued framework B, Posterior portion of female, 
uf, uterus, vlv, vulva, ret, rectum C, Anterior portion of body, ity, buccal stylet, oe 
Uo, esophageal bulb, p ex, exoretary pore D, Vwtral view of tail of male, tp, spioula, 
mtn cop pplf small oopulatory papula, maj cop ppl, large copulatory papilla, irm, ter- 
minal processus E, Lateral view of tail of male 
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lariwd framework which is star-shaped m front view (fig lA) The ar- 
rannment of the sense organs is that traical for the genus In a front view 
of the head a rather remarkable lateral and medial incisure la seen on the 
periphery The dehcate buccal stylet has only a shght mdication of basal 
knobs The very large esophageal bulb, locat^ about three spear-lengths 
behind the anterior end, is provided with small valvulae and rather reduced 
muscles The rectum is about as long as the anal body diameter Males and 
females are equally numerous 

The most characteristic feature of the female is the prominent vulva lo- 
cated near the anus (fig IB), the distance between vulva and anus bemg 
only about half the length of the tail The single ovary is not reflexed There 
IS no posterior uterine branch 

In the male the terminal processus also vanes somewhat in size and shape 
The spicula are juxtaposed (fig IE) and of quite charactcnstic shape, though 
they still retain the outlines of typical Aphelenehmdea spicula There are two 
small and three large pairs of copulatory papillae (ng ID and £) The 
smaller ones are elose to the \entromediaI line, one pair being about level 
with the proximal third of the spicula in front of the anus, the other in about 
the middle of the tail Of the three larger pairs the first is located a little 
caudad of the middle of the spicula, the second ventro, the thud dorso- 
submedial, close to the base of the obtuse portion of the tail 


female- 


male 


med nr\ 

bulb nng 

70 

10 52 b 1 92 b 95 7 

97 17 17 "2 2 'iT 

74 

1 J 0 3 ^1_ M 97 5 

11 22 22 ' 29 16 


0 75 mm 


0 71 mm 


DIAQNOSia 

iphilenchoideii with delicate, minutely knobbed stylet Vulva prominent , 
distance from vulva to anus about one-half the length of tail or less Male 
tail with broad, obtuse basal portion ending with a distinctly set-off finger- 
like processus Male papillae as follows A pair of small papillae subventral 
about level with the proximal third of the spicula, a similar pair also sub- 
ventral in the middle of the tail, a pair of larger ones, ventrosubmedial, 
shghtly caudad of the middle of the spicula, a second and third larger pair 
ventrosubmedial and dorsosubmedul respectively, at the base of the obtuse 
portion of the tail Spicula juxtaposed, aphelenchoid 
Type hoet Sugar cane 
Type locality Jamaica 
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PROCEEDIISIGS OF THE ACADEMY AND 
AFFILIATED SOCIETIES 

THE ACADEMY 
255th meeting 

The 255th meeting of the Academy was held in the Auditonum of the 
National Museum at 4 45 p m , on Thursday, November 16, 1933 About 
150 persons were present President Griggs introduced the Reverend Dr 
G Leuaitue, professor of physics in the Umversity of Louvain and lecturer 
at the Cathohc University of Amenca, who dehvered an address on The 
expanding universe 

250th meeting 

The 25bth meeting of the Academy was held in the Assembly Hall of the 
Cosmos Club on Thursday, January 18, 1934 Seventy fi\e persons wore 
present Vice President H L Curtis presided and introduced Robert 
F Guioos, Professor of Botany, George Washington University, retinng 
President of the Academy, lYho dehvered an address on The problems o/ 
Aictic vegetation 

The 36th Annual Meeting of the Academy was called to order by Presi- 
dent R F Gitioos, at 0 20 p M , immediately after the 256th regular meet- 
ing Thirty-six members were present The minutes of the 36th Annual 
Meeting were read by the Recoiling Secretary and approved 
Annual reports of officers were presented as follows 
The corresponding secretary reported that on January 1, 1934, the mem- 
bership consisted of 16 honorary members, 3 patrons, and 521 members, one 
of whom was a hfo member The total membership was 540 members, of 
whom 378 reside in or near the Distnet of Columbia, 136 )n other parts of 
the continental Umted States, and 26 in foreign countries 
The members of the Academy stood while the Secretary announced the 
following deaths 

OtibF Black F P Gorham 

Arthur P Davis W H Holmes 

Harlan W Firk Ormond Stone 

The Recording Secretary summarized the five pubhe meetings of the 
Academy, one of which was a joint meeting with the Medical Society 
The Treasurer reported that the receipts of the Academy during the past 
year amounted to $4,983 81 including the return of investment of $60 and 
interest on investments of 8993 06 The disbursements amounted to 
$5,105 30 including bills for the year 1932 totahng $413 70 The bank balanee 
at the end of the year was $1,365 35 The investments of the Academy com- 
prise $6,337 60 in stocks, $6,768 87 in bonds, and $8,000 00 in real estate 
notes making a total of $21,096 37 computed on the bams of cost to the 
Academy 

Doctor H H Harlan, chairman of the board of auditors, reported exam- 
ination and approval of the books and properties m the hands of the Tteas- 
urer, after which both reports were aceeptw 
The report of the Boara of Editors was presented by the Semor Edito^ 
Hugh L Dryden Volume 23 consuted of 77 onginal papers covering 6w 
pages and illustrated by 30 halftones and 78 line cuts The total cost per 
printed page exclumve of repnnts and of the cost of the new’s service was 
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S6 50 as compared with S6 62 for 1032 The cost to the Acadbmt of supply- 
ing 50 free reprints of each article was SO 67 per page A marked increase 
in the space devoted to scientific notes and news was made possible by a 
contract with Science Service operative dunng the year 
Doctor W B Bell, chairman of the board of tellers, reported the election 
of the following ofiicers Prendent, L B Tickerman, non-remdent Vtee- 
Presidenta, E C Andrfws and E T Whekri , Corresponding Secretary, 
Paul E Howe, Recording Secretary, Charles Thou, Treasurer, H G 
Avers, Managers for the term of tkrei years ending January, 1937, W M 
Corse and J E Graf 

The Corresponding Secretary read the list of members nominated for 
Vice-Presidents by the affihated societies Upon motion the entire list was 
unammously elected as follows 

Philosophical Society, H L Driiden 
A nthropological Society, Matphew W Stirling 
Biological ^ciety, Chas E Chamblieb 
Chemical Society, D Breisf Jonfs 
Entomological Society, Harold Morrison 
Geographic Society, Fat dj rick V Covillf 
Geological Society, C N Fjnneh 
Medical Society, H C Macatek 
Histoncal Society, A C Ai len 
Botanical Society, Charlotte Elliott 
Archaeological Society, Walter Hough 
Society of Foresters, Samuel B Di* twilfr 
Washington Engineers, Paul C Whitney 
Electncal Engineers, E C CHiTrENDiN 
Mechamcal Engineers, H L Wuitt»mori' 

Helminthological Society, G Steinfr 
Bacteriological Society, N K Smith 
Mihtary Engineers, C H Birdseye 
Radio Engineers, H G T)orb> 'i 

President Griggs appointed Past President L H Adams to escort Presi- 
dent Tuckerman to the chair After a short address, he declared the meeting 
adjourned 

Charles Thom, Recording Seiretaiy 


BOTANICAL SOCIETY 
246th mffting 

The 24bth regular meeting was held in the Assembly Hall of the Cosmos 
Club on January 3, 1033 President Charlfs Brooks presided, attendance 
150 

Brief notes and reviews A S Hitchcock of the International Committee 
on Botamcal Nomenclaturo reported that the new rules were practically 
finiRhftd in EngliiA and that translation into other languages would prob^ 
ably be completed by the end of 1933 

Program W A Archer Botanical explorations in Choco Province, 
Colombia — Choco Province is about twice the siae of New Hampshire with a 
low central area surrounded on all sides by mountains The annual rainfall 
18 approximately 467 inches The population of some 60,000 consists of a few 
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scattered white people and the balance Indians of Chooo stock and negroes 
About 600 plant specimens were secured, including a large number of new 
species Of the scant 40 economic plants obtained, several are new, mdicat- 
ing the need fur further studies of the flora of the region 

247tu malting 

The 247th meeting was held in the Assembly Hall of the Cosmos Club, 
February 7, 1033 President Charl&s Brooks presided, attendance 56 
Florance E Maiar and Lewis B Lockwood were elected to membership 
Bnef notes and renews W A Whitnai reviewed a new Dictionary of 
Colors by Maers and Paul, including more than 7,000 colors, which may be 
freely exposed to the light David GRirnTHS exhibited a plant of the genus 
Lachenaha with decorative leaves and flowers A1 B Waite reported on two 
interesting conifers, Torrya taiifolta and Juntperus barbadenns, the latter 
growing at Wnght<iville, North Carolina, 30 miles north of its previous 
northernmost station H R Fulion exhibited a branch of satsuma orange 
bearing fruiting bodies of Sehizophyllum t otnmune 
Program Charles Thou The arsenu fungi — The history and signifi- 
cance of the group of fungi capable of attacking insoluble arsenical sub- 
stances and producing gases with a garlic odor and more or less toxicity, 
were developeil along the lines established by Thom and Raper in Science 
76 (1080) 548 550, December 9, 1932 The ubiquity of these species in rela- 
tion to the general use of arsemo in excess in combatting insects was stressed 
as involving injury to certain crops and health hazaids worthy of senous 
consideration (Author's abstt act) 

Discussed by Messers WHITNE^, Waha, Rapar, Thona, and Rose 
G M Darhow Shoit daily light ^lods the cause of the rest period and 
leqional adaptation in strawberries — This was a report of expenments and 
observations covering the past ten years on the effect on varieties and species 
of short days during summer, and long davs during winter, the relation of 
shortemng days of fall to the rest period, tiie intensity of the rest period of 
different varieties, breaking the rest period by exposure to low temperatures 
and by increasing the daily light period, and the significance of this in 
breeding (Author’s abstract ) 


248th m eating 

The 248th meeting was held at Meridian Mansions Hotel, March 7, 1933 
President Charles Brooks presided, attendance 89 
Dinner was served at 7 00 o’clock David Griffiths supplied extensive 
table decorations including Narcissus, Ins, and I^chenalia During the 
meeting he pointed nut the different varieties and explained a new method 
of forcing winch had enabled him to secure the blooms within three to four 
weeks Dfan H Robe out hoed briefly various methods of preparing froten 
fruits, of which the strawbemes served at the dinner were an example 
Program J R Swallen Yucatan as seen by a botanist 

249th ueptinq 

The 240th diseting was held in the Assembly Hall of the Cosmos Club, 
April 4, 1933, President Charles Brooks presiding, attendance 100 
James M Pickens was elected to membership 
Bruf notes and renews F Thonb exhibited four recently pubhshed 
botanical works. Plant Socudogy, Braun-Blanquet, Plant Ecology, Weaver 
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and ClementB, Natural Oardens of North Carolina, Wells, and The Plant 
World tn Florida, NehrUng C A Lunwio showed graphs of the distnbution 
of cowpea and hairy vetch seeds by weight cUusses R Kbnt Bsattis called 
attention to the first two numbers of Phytopaihologtcal Claanes, the first 
Attempt at a dteaerlahon on the dtseasea of planta by Fabncus, pubhf^ed in 
1774 and translated by Mrs K Ravn, and the second, Obaervaitone on the 
ruat of grama by Fontana, published in 17b7 H B Huhphrei discussed 
the precipitation record for Washington, D C , from January 1030 through 
March 1933, the record disclosing a net accumulated deficiency of 23 53 
inches 

Program D H Rose Bruising and peezinq injury of apples in atorage and 
transit — Pubhshed in mimeographed form by the Bureau of Plant Industry 
Charles Dreluslek The capturing of nematodes by fungi — Publish^ 
in substance This Journal 23 1 18-141 1033 

250th meeting 

The 250th meeting was held in the Assembly Hall of the Cosmos Club, 
May 2, 1033, President Charles Brooks presKting, attendance 44 
Brief notes and remews H B Huhphkei exhibited 0 species of endemic 
violets C A Ludwig exhibited a specimen of quack grass {Agropyron 
lepena) which had grown through the root of a sumac bush A 8 Hitchcock 
requested information on (he location of types of planta to be used in a 
central index of types which would be a\ aiUble to botanistb 
Program J H Martin Gi ohoma and other fake grains their origin and 
exploitation —Grain ciops are a favorite medium foi exploiters Poulard, 
Polish, Fulcabter and other wheats, hulless varieties of oats and barley, proso 
and Pearl millets have been exploited frequently Grohoma, a new grain 
sorghum, has been exploited by several firms and individuals since 19^ It 
was claimed to have been originated by grafting a kafir bud on a stalk of 
sorgo Extravagant and fraudulent claims were made for Grohoma in ex- 
tensive seed selhng campaigns Efforts of the Department of Agriculture and 
State officials resulted in suppressing much of the fraudulent advertising and 
in greatly curtailing the sale of Grohoma seed at high prices '1 he fake graft- 
ing process on sorghums was detected Exploiters attempted to retahate 
against Department and State officials for exposing the fraud by using 
pohtical and legal methods but were unsuccessful (Authoi’a abatrait ) 
Discussed by Messers Raber, Swingle, Hitchcock., and Brieblv 
C O Erlanson a reiumt of potato investigationa tn Mexico and South 
America — The Bureau of Plant Industiy sent out expeditions in 1931 and 
1932 to obtain new varieties of potatoes for use in breeding new types resist- 
ant to the various virus diseases of this crop Potato relatives, numbenng 
about 150 species, are distributed from New Mexico and Ansona south 
through the mountains of Mexico, Central and South America About 600 
collections of tubers and seeds of potatoes and potato relatives were obtained 
from the two expeditions This matenal is now being grown at several ex- 
periment stations where studies will be made as to the resistance to degener- 
ation diseases of any promising types which develop 
Discuned by C A Ludwig 


261bt meeting 

The 26lBt regular meeting was held in the Aasembly Hall of the Cosmos 
Club October 3, 1933 President Charles Brooks presided 
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Program J B Kincxb Long-time Imperaltuv Irmda Arethe oUfaahtOMd 
mntera gone? — Attention was called to the remarkable sequences of years 
with supra*normal temperature, especially during the fall and winter seasons^ 
which ^ve occurred over eastern North Amenoa since 1876 Weather re- 
cords for Washington, D C , show that 18 of the last 21 wmters have been 
warmer than normal, and that all of the last 13 have been mild, only 3 of the 
26 fall seasons since 1907 have had sub-normal temperatures while 15 of 
the last 17 months, including September 1033, had plus departures from 
normal The abnormally warm weather experienced in general for a long 
time past does not mean, however, that cold periods have been entirely 
absent The records indicate that occasional bnef spells of abnormally cool, 
or extremely cold, weather are characteristic of prevaihngly high tempera- 
ture trends The cold winter of 1917-18 coming at a time when the long- 
time trend was running comparatively high was cited as an example, and 
also the fact that the lonost ofScial temperature on record for the Umted 
States — 66 degrees below aero — occurred in the Yellowstone National Park 
in February, 1933 

Discussed by W A Tailor and M H Waitl 

H H McKinnky Time of <iexual reproduction tn wheat ah influent ed by 
temperature and light — Shoot development and flower differentiation in the 
wheat plant are affected by temperature and length of day Winter wheats 
are low-tempcrature short-day plants during leaf and tiller formation, and 
high-tomperaturo, long-day plants during elongation and heading The low 
temperature requirements fur earlinoss in winter wheat can be met during 
the early stages of germination by exposing partly germinated seeds at 35- 
38* F for 65 days The treatment called larovisation by the Russians, and 
vernalisation by the Enghsh, may be earned out in either darkness or light 
By Its means heading of wheat may bo sigmhcantly ad\anced 

262nd MbLTlNQ 

The 262nd regular meeting was held in the Assembly Hall of the Cosmos 
Club on November 7, 1933 President Charles Brooks presided 

Progiam W W Diehl The lack, of chlotone tn eome sterility dteeasei of 
gtaaaea — I'he effect upon ccnain grosses of a systemic infection produced 
by certain parasites recogmsed in the genera, Myriogenoapora, Dothiehloe 
and Balanna is to produce a partial or complete stenhty, unaccompanied, 
however, by any chlorotic condition, since diseased plants and organs are of 
a normal green color Dependent upon the particular combination of host 
and parasite there may be a dwarfing or an invigoration of the diseased 
plant The examples which were chosen to illustrate these oondiUons were 
as follows Andiopogon mrginicui infected by Myrtogenoapora, Anatida 
glauea, Saceiolepta striata, rantcum dandeatinum, and Sporobolua bertero- 
anua infected by Dothichioe, Cenehrua eckinatwa infected by Balanata dan- 
lepa, and Danthonia spp infected by Balanata Hypoxylm (Author' a ab- 
stract ) 

J R Magnesb The functioning of fruit trees aa influenced by mowture 
supply — When a portion of the root sons of apple trees reaches tne wilting 
percentage, the daily period of stomatal opening becomes reduced Under 
extreme water shortage, stomata fail to open at any tune dunng the day 
Rate of fruit growth is closely correlated with the moisture condition and 




drought conditions, leaf function and fruit growth are apparently reeui 
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St a nofmal rate Under oondittona of water shortage, the staroh-sugar ratio 
m baric and wood is modified, tissue from trees under moisture shortage oon- 
taining more sugar and less starch than under ample moisture supply Total 
carbohydrates manufactured as well as total starch m the tree are reduced 
by watOT shortage Fruit bud formation apparently is incrou^ by the water 
shortage anociated with high soluble carTOhydmte content in the tissues. 
{AtUhor’t abatract ) 

Discussed by L E Yocum and M B Waite 

253rd mbetinq 

The 263rd regular meeting was held in the Assembly Hall of the Cosmos 
Club, December 5, 1933, Pr^ident Charles Brooks presiding 
Program Address of retiring President Charles Brooks After-harveat 
botanjf — Some botanical aapecta of penahabtefood producla --This address will 
be pubhshed in The Scientific Monthly 

33SD ANNUAL MEETINO 

The 33rd annual business meeting and election of officers was held foUow- 
in^he adjournment of the 253rd meeting 
^e recording secretary report^ 8 regular meetings and one outing dur- 
ing the year The annual dinner was held in March at Meridian Mansions 
The average attendance at the regular meetings was 87 Thirteen new mem- 
bers were elected, two absent members reinstated, two active members 
placed on the non-resident list, and four members lost by resignation Dr 
J A Farib died September 24th The active membership is 213 Three mem- 
bers, W H Evans, V K Chestnut, and W W Eogleston, who retired 
during the year, were elected to honorary membership 
The following officers were elected PreaiderU, Nathan R Smith, Viee- 
PreatderU, W W Diehl, Recording Secretary, Freeman Weiss, Correapond- 
tng Seeratary, Anna E Jenkins, Treasurer, Nellie W Nance, nominated 
os Vice-Preaiderd of the Waahington Academy of Sciences, Charlotte El- 
liott 

Charlotte Elliott, Retording Secretary 


SCIENTIFIC NOTES AND NEWS 
Prepared by Science Service 
Notes 

CWA aide American archaeology — CWA archaeologioRl projects in five 
states, under the guidance of the Smithsonian Institution, are yielding new 
data m American archaeology An old Indian burying ground explored in 
Kcum County, Calif , has revealed grave posts of extraoidinaiy importance 
The wooden posts may enable archaeologi^ to establish some defuute dates, 
thus turning prehistory into dated history in Cahforma The posts are of 
cedar or jumper wood Old as they are, annual ^wth rings m the wood are 
wdl preserved It is hoped that by comparing the nngs with the long calen- 
dar of awhuaI rings showu in Caufomia redwood trees, the years when the 
grave posts were out and made can be determined The Cahforma Indians 
whose age may be learned were buned with few possessions The excavators 
have found 160 burials, wrapped in doth and matting, in the graveyard 
CWA workers near Murphy, N C , have excavated an Indian mound and 
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identified the nte as a Cherokee village vinted bv the Spanuh explorer De 
Soto It ie called "Guasih” in the Spanidi leoordB Another Indian village 
which De Soto may have vimted la Ming explored at Bradenton, Fla Eiaro> 
pean glass beads suggest that the Spanish gold*seeking expedition tamed 
there, and exchangedbeads for information, hoinitahty, or supplies 

A large mound Ming explored by another CWA group in Macon, Ga , is 
proving far more extensive than hod been expected Near the top, the ca- 
ging has disclosed evidence of European contact More deeply buned are 
phases of aboriginal cultures, some ^longing to historically known tribes 
From pottery fragments, the archaeologists see indications that these Geor- 
gia Indians had contacts with tribes farther north 

In Tennessee, the CWA workers are still seeking to identify Indians who 
built the numerous mounds in Shiloh National Military Park 

Photographic map of Indian lands — A huM airplane photographic map, 
40 by 24 feet, of the Navajo and Zuni Indian lands in New Mexico, Ansona, 
and Utah has been contracted for by the Department of the Interior It is to 
be used as a basis for the better regulation of granng practises, which have 
already gone to severely damaging excess in many small areas and a few 
large ones 

Airplanes making the photographs will fly at an altitude of over 20,000 
feet, taking more than 4,600 individual photographs with a special four-lens 
camera The separate pictures will be fitted together into a single mosaic 
map The total cost of the work will be about $77,000, but if the work were 
done by ground parties it would cost more than $600,000 

A new deal for ducks — Secretary of Agriculture Wallacb, with the ap- 
proval of President Rooslyelt, has appomted a committee to outline a 
course of action under a proposM plan lor enlarging areas on which game 
birds can be fed and bred The first projects will be for the restoration of the 
feeding grounds of ducks and other migratory game buds, including the re- 
flooding of unprofitable “reclaimed” swamp and lake lands, the renewal of 
natural food supphes, cover and nestmg sites, and the protection of the birds 
from natural enemies and illegal hunters Correlated with the lowland proj- 
ects IS a program of reversion to brush and timberland of upland areas in the 
Bubmargmal agricultural class, nving cover for non-nugratory upland game 
birds and mammals These can be handled at least partly on a “game farm- 
ing” basis by the landowners The cost of the program, it is proposed, shall 
be met in p«urt through a low Federal hunting hcense fee, together with a 
small tax on hunting ammumtion 

Ftsh cultural surveg of Puerto Rteo — On January 26 Dr S F Huabbeano 
semor ichthyologist of the U 8 Bureau of Ftshenes, sailed from Baltimore 
for Puerto woo to conduct a survey of the fish ciUtural poembihties of the 
island 

On the occasion of his visit to the Umted States Mr R Mbnbndbx 
Ramos, Commissioner of the Department of Agnoulture and Commerce of 
Puerto Rico, requested the assistance of the Bureau of Fisheries in ssseBsliig 
the pMsibihties of developing trout culture in the high mountain streams 
and in several reservoirs of tM northern watershed on the isbnd, as well as 
the posBibihty of propagating and stocking the lower reaches of the streams 
with other food and game fishes The Puerto Rican Government is oooperat- 
Ingin the survey by defraying the field expense of the investigation, -and the 
Bureau is fumiuiing the services of the investigator. 
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News Bbieeb 

The third Arthur Lecture was given by Dr Chables Q Abbot, seoretury 
of the Smithsonian Institution, m the hall of the 17 8 National Museum 
on the evemng of February 26 The subject was, How the sun loarms tiu earth 

The American Aoadem v of Tropical Medicme was founded at a conference 
held at the National Academy of Soienoes on February 6, under the auspices 
of the National Research Council Dr Theobald Smith was elect^ its firrt 
president 

The U S Pubho Health Service has received advices from Manohukuo 
indicating that the Umted Anti-Plague Commission has been re-established 
as a permanent orgamsation 

Greater refractivity of the lower layers of the atmosphere during penods 
of profound calm may be due to the “setthng to the bottom” of the heavier 
isotopes of oxygen, sorted out by differentiu gravitation, L W Tii/ton of 
the National Bureau of Standaras, has suggested m a commumcation to 
Nature 

James A Fobd of the Smithsonian Institution has discovered a mound- 
builder dwelling site near Marksville, La , with dearly marked post-holes 
giving dimensions and general architectural plan Tliough far from the 
tra^tional Hopewell country, it seems to belong to the Hopewell culture 
type 

Public attention was directed to a widespread incidence of measles by the 
U S Pubho Health Service, on February 7 Measles outbreaks seem to 
run m cycles of about two and one-half years, it was pointed out, and thu 
18 apparently the peak of a cycle 

Radio talks under the auspices of Science Service were broadcast over the 
network of the Columbia Broadcasting System, by F A SiLCOX, chief 
forester, U 8 Forestiy Service, on January 31, and by Dr Vincent dv 
V iQNEAUD of the faculty of the George Washington Umversity School of 
Me^cine, on February 7 

A number of mallard ducks have been donated to the Office of National 
Parks, Bmldimn and Reservations of the U S Deputment of the Interior 
and placed on Roadie’s Run on the Mount Vernon Boulevard It is believed 
that this will form the nucleus of a bird sanctuary at this point which will 
undoubtedly attract many Washington visitors A report made February 9 
says that the original 27 pairyilanted at this point had attracted a consiaer- 
able number of other ducks Tne total number is now in excess of 260 

The Secretanes of the Interior and Agrloulture each have appomted two 
men withm their Departments as members of a comimttee of five, the fifth 
member being the whAir man, Mr Jacob Baksb, to assemble and recommend 
lands to be acquir^ in connection with a program for the purchase of sub- 
marginal lands with 326,000,000 made available through the Pubho Works 
Administration 

On January 16 the five district officers in the Umted States having charge 
of State Park Emergracy Conservation Woric met m the office of assistant 
diieotor Conbao L. Wibtb of the Office of Public Parks, Buildlnn and Re»> 
ervations, U S Depar^ent of the Interior, for the purpose of diseusang 
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general orgamiation plans and work to be earned on in State Park Emet^ 
gen(^ Conservation work camps dunng the third enrollment penod Hile 
period will start next April 1 and extend to March 31, 1036, provided Con* 
gress appropriates the necessary funds 

Dr G W Wait, of the Department of Terrestrial Magnetism, Carnegie 
Institution of Washington, broadcast a talk entitled Electncity tn tiu at- 
moaphere on January 30 from Station WMAL under the auspices of the 
Greater National Capital Committee of the Washington Board of Trade. 

Personal Items 

Cspt Albert W Stevens, U S Army Air Corps, has been awarded the 
Frankhn L Burr pnzc of the National Geographic Society in recogmtion of 
hiB work on aenal photography, particularly his photograph from 20,000 
feet altitude of the moon’s shadow dunng the total solar eclipee of 1932 

Paul G Redington, chief of the Bureau of Biological Survey and F C 
Lincoln, who is in charge of the Bureau’s bird-banding work, attended 
the joint meeting of the Northeastern Bird-Banding As^iation and the 
Federation of the Bird Clubs of Now England, held in Boston, on January 
19 


O J Muhie, Biological Survey field naturahst stationed at the Elk 
Refuge in Wyoming, is in Washington confemng with Bureau ofiScials on 
matters pertaining to his studies of the elk of Jackson Hole, Wyo 

Assistant Director Harold C Bryant, assistant to the smienntendent 
of Yellowstone National Park Joseph Joffe, and Mr David £ Madsen of 
the Wild Life Division, represented the OflUce of National Parks, Buildings, 
and Reservations, U S Department of the Intenor, at the Amencan Game 
Conference held in New York City the latter part of Januaiv Former Direc- 
tor Horace M Albhiqht also attended In connection with this conference 
a special meeting of the Commission on the Conservation of the Elk of Jack- 
son Hole was held, at which Mr Joffe was appointed secretary to succeed 
Mr Ovid Butler 

W E Ekley, chief of the orgamo and fibrous matenals division of the 
National Bureau of Standards, addressed the Board of Directors of the 
General Federation of Women’s Clubs in Washington on January 11, in 
regard to consumers’ specifications for hosiery Mr Emlxy also addressed 
the annual meeting of the National Association of Dyers and Cleaners in 
Chicago on January 17 and presided at a meeting of the Resewch Committee 
of the U S Institute for Textile Research in Washington on January 20 

W D Appel, chief of the textile section of the National Bureau of Stand- 
ards, attended a meeting of the shnnkage comimttee of the Amencan 
Standards Association in New York on Februa^ 1 This committee is con- 
Bidenng the adoption of an Amencan standard for measuring the ahi mlrAiy 
offabnes 

On January 2, Dr Frederick A Davidson, associate aquatic biologist 
of the Bureau of Fishenes, was appointed by the commissioner to serve as 
acting director of the Fishenes Biologioal laboratory at Seattle, Wash , 
reheviag Joseph A Craiq, who has been serving as director smee October 
7, 1931 
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BOTANY — The problem of archc vegetation ' Robert F Griggs, 
George Washington University 

One of the most definite of the side Imes which I expected to 
carry through when the National Geographic Society sent me to 
Eatmai was a study of the vegetation of the region — that is of the 
normal vegetation outside the area devastated by the great eruption 
of 1912 

But when I tried to classify the vegetation on the ground as it 
would be done by an ecologist further south, I became confused and 
had to give it up It was easy to segregate the plant societies in a few 
special situations like the strand and the dunes But these were all 
habitats of nunor importance, and after they had been considered 
the mam body of the vegetation remained hopelessly confused Five 
times upon retummg to the States, I renewed the determination to 
master the problem on the next tnp And every time until the last 
I gave it up as beyond my power of generahzation 

This may sound strange m view of the fact that many others be- 
fore me have studied arctic vegetation and have published volumi- 
nous records of what they observed I shall return to a brief consider- 
ation of the literature, but at this pomt I may say merely that oarher 
students had not, to my mmd, solved the problem of dealing with 
arctic vegetation All of them have attempted to treat arctic ecol- 
ogy from analogy with the ecology of temperate regions But high 
latitudes are different from low latitudes and analogies break down 
I felt that a new pomt of view was essential to effective treatment of 
the problem and until this was gamed nothing could be accomplished. 

DISTINCTION BETWEEN ARCTIC VEGETATION AND ARCTIC FLORA 

I should, perhaps, explam the distmction drawn between arctic 
vegetation and the arctic flora The student of a flora, a taxonomist, 

, * Addma of the retiring prendent of the Weehington Aeademy of Soieneei dehvwed 
January 18, 1084 Reowved February 0, 1884 

^163 
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IS concerned primarily with the species which occur m a region, with 
the species as separate entities, while the student of vegetation, an 
ecologist, IS concerned primarily with the relations of these species to 
each other and to their physical environment^' as they grow together 
in the held The taxonomist stands to the ecologist somewhat as docs 
the nurseryman to the landscape gardener. The work of the taxon- 
omist and the nurseryman must underlie any development of ecol- 
ogy or of landscaping But as successful plantmg requires a great 
deal more than a knowledge of the nurseryman’s materials, so an 
ecological treatment demands very much more than a knowledge of 
Ihe flora of the area studied 

In the temperate zone vegetation is rather clearly segregated mto 
more or less well-marked associations, hke beech forests, oak foiests, 
pine woods, swamps, and bogs Each of these associations has a 
somewhat di'fmite composition, and mention of a few plants at once 
conveys to one fanuliar with the cuuntiy a picture of the whole as- 
sociation Thus w'hon you entei a pine woods hereabout you expect 
to hnd spotted pipsissewa and dewberries, but not maidenhair fern, 
jack-m-the-pulpit or Dutchman’s breeches Study of vegetation 
types has convinced us, moreover, that these associations aie not 
occidental, but that they arise from causes to be found in the special 
lequiremonts of the species present mtci acting with the different con- 
ditions of the various habitats 

When one goes to the arctic he naturally expects to find similar 
plant associations, but mstead he meets a bewildering mixture of 
plants of all sorts jumbled together in seeming defiance of the prin- 
ciples of plant association learned in low latitudes The criteria by 
which plant associations are distmguished further south break down 
in the arctic In few of the different habitats can characteristic species 
be named, and most habitats are mvoded with some measure of suc- 
cess by almost every species of the flora The fact that two species 
happen to be associated m a given situation means nothing as to 
their habitat preferences — toUhe utter bewilderment of a botanist 
accustomed to findmg one set of plants m oak forests and another 
in beech woods Lacking plant associations in the sense of more or 
less orgnmc societies with defimte constituent species, the vegetation 
appears an indescriminate mixture of the species of the flora as though 
the plant cover of any situation depended merely on the seeds that 
happened by chance to fall thereon instead of on the fitness of the 
species represented for that particular habitat 
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INDIFFERENCE OF ARCTIC PDANTS TO AiyPITUDB 

A special case of this sort of thing is the indifference of arctic plants 
to altitude This has been noted by many observers and m many 
lands Whereas in the south 'we find defimte zones of vegetation with 
the alpine types limited to the highest mountains, nothing of the sort 
occurs in the arctic Theie the sea cliffs and the mountain summits 
have practically the same flora 

A cunous mstance of the indifference of plants to altitude in the 
north, though in this case m a boreal rather than in an arctic country, 
has recently been brought to light in Newfoundland There Fernald 
(1033) has found a laige number of high-arctic species reaching their 
Miuthern limits not on the mountains but on the coast near sea-level 
Conversely a number of southern species such as Sihizaea puaiUa of 
the New Jersey pine barrens, and the orchids, Habenana psychodes, 
Calopogon pucheUus, Cypnpedium araule, and Pogonta ophtoglos^oidea- 
together with Rynchospora aUm, Bartonia, Utricularia clandestina, 
Xyna and others, which reach then northern limits in Newfoundland, 
are to be found not on the lowlands but only on the high tablelands 
of the interior The high-arctic element confined to the coast makes 
an especially impressive showing since the arctic species already col- 
lected compiise 49 J per cent of the total floia of the Arctic Archi- 
pelago and Femald thinks that then number would be considerably 
increased by further collectmg 

But arctic vegetation like the arctic floia is similar all around the 
pole, and it has been desenbed by many observers, especially in 
Scandmavia It is mstructive to observe the devices used by these 
w nters m the attempt to characterize an indiscriminate vegetation 
They fall in general into two categories Fither the accounts are ab- 
stractions too far removed from the actual plant cover, or they are 
merely particulanzed descriptions of individual patches of plants 
whose variations are neither in any way correlated with physical fac- 
tors, nor of general application to other areas 

PRESENT PRACTICES IN DEAUNO WITH ARCTIC VEGETATION 

The Upsala school, which adopts the second course, sets up more 
than one hundred “associations” to describe a vegetation where there 
are less than that number of common species Thus Fries (1913) m 
northern Sweden lists fifteen hchen-nch heaths as follows (1) Lichen- 
rich Empetnim association, (2) lichen-rich Phyllodoce association, 
(3) hchen-nch Azalea association, (4) hchen-nch Andromeda telra- 
gona association, (5) hchen-nch Andromeda hypnoidee association, 
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(6) lichcn-nch Stdix herhacea association, (7) bverwoiiHSaZtx htfrb- 
acea association, (8) lichen-nch Dryas octopetala association, (9) lich- 
en-nch Dtapensia lappomca association, (10) lichen-nch Juncus tn- 
fidus association, (11) liohen-nch Carex rtgtda-C lagopina association, 
(12) liohen-rich Hverocfdoe alpma association, (13) lichen-nch Cala- 
magroatta^ lappomca association, (14) lichen-nch Featuca omna as- 
sociation, (15) lichen-nch Forb association Further it is to be ob- 
served that a number of the character plants given above appear also 
as character plants m several other associations, e g Empetrum 
nigrum appears m the moss-nch Empetrum heath, the Empetrum- 
nch Iichen-birch forest, and the Empetrum high-moor Moreover the 
Hubordmate plants m each of these associations mclude to a large ex- 
tent the character plants of adjoimng associations Empetrum nigrum 
also appeals in the plant lists of the followmg eighteen associations 
(1) Heath-like hchen-birch woods, (2) Myrtittua nt^ro-nch hchen 
birch woods, (3) Azalea-nch Iichen-birch woods, (4) Carex rtgtda 
lichen birch woods, (5) Polytnrhum-nch hchen-birch woods, (6) 
hchen-rich Retula nana bushlond, (7) lichen-nch Diapenaia lappomca 
association, (8) lichen-nch Juncus tnjidua association, (9) lichen-nch 
Calamagroaiia lappomca association, (10) moss birch woods, (11) 
mossy Belula nana bushland, (12) mossy Andromeda telragona as- 
sociation, (13) mossy Calamagroaha lappomca association, (14) Qer~ 
amum ailvaticum-nch meadow birch woods, (15) Ciraium hdcrophyU 
/um-nch meadow -biich woods, (16) Belula nana high-moor, (17) Salix 
glauca high-moor, (18) Rubua chamaemorua high-moor While it is 
true that Empetrum is probably the most nearly ubiquitous of all 
the species m the lower arctic regions, yet most of the other common 
species would make the same sort of a showing 

1 must bog the reader’s pardon for givmg such a jumbled and re- 
petitious list of names But if left out, the real situation would be 
gi asped only by those who took the trouble to look up the onginal 
Nothing would have been easier for me at Katmai than to have 
given a similar list of a hundred or more “associations ” But however 
useful such an analysis might be to the wnter himself it did not seem 
to me that it would be very helpful to the ecological fratermty in 
general 

The difliculty of the problem may be readily visualized from a 
perusal of Ostenfeld’s account of the botany of the Faeroes (1908), 
which, though lying at a comparatively low latitude, are essentially 
arctic m character He works out a clear and logical classification, 
but he tells us (page 920) that it is “more abstract than in most other 
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countnes and it will be necessary again and again to indicate the 
gradual transition from one association to another ” These transitions 
(page 935) “recur with almost tiresome frequency and an accurately 
defined survey is almost impossible ” (Page 920) “It will be under- 
stood that diilerences so sbghtly defined are difficult to maintain,” 
and again (page 981) “The mosses as well as the higher plants convey 
the same impression, they are a very mixed and heterogeneous com- 
pany ” 


VARIABLE HABITAT PREKlGRe.NCES OF ARCTIC PLANTS 

From the literature also another aspect of the puzzle appeared, 
not only aie the habitat preferences of arctic plants obscure but such 
as they are they vary fiom legion to region, thus bi caking down the 
few ideas on the subject 1 had been able to deduce at Katmai In 
the “Flag” vegetation of Iceland, according to Hansen (1930), roek- 
dwellmg alpme plants such as Silene acauhs, Saxifraga oppontifolia, 
and Thahdi um alpinum gru\\ together with aquatics including SuJb- 
ulana aqunhea, Triglochin paluslna, and Ranunculus reptans — a mix- 
ture which passes my imagination c\en after my experiences at 
Katmai Agam the Arctic fireweed, Epilobmin latifolium, which is 
confined to lock crevices and gravel bars m southern Alaska, in 
(ireenland invades the ponds and pushes creeping runners two to 
three meteis long out into water knee-deep (llikli, 1910'^ A third 
illustration I quote from Simmons (1913), who reports (p 145) 
“Statice marUima, a pronouneed halophyte in the south becomes an 
inland and mountam plant in the noith ” 

Arctic ecology fairly bnbtlcs with aiiomahes like these, the mere 
mention of w'hich arouses one’s dcbiie to understand them Probably 
many of them would be readily explained if they weic attacked ex- 
perimentally Some day we shall have laboratoiicb as w'cll as hold 
stations m the arctic where such pioblems may be solved 

DEFINITION OF TUNDRA 

Not the least of the difficulties of dealing with arctic vegetation 
lies m the prevalent confusion os to what constitutes “tundra ” Good 
writers use the term m two distinct senses, some with a geographic, 
some with a descriptive connotation Thus the Standard Dictionary 
defines it as “A rolhng treeless plain of Russia, Sibena, and the 
American arctic regions, covered with moss and at times very moist 
or marshy.” The reason for this ambiguous defmition probably hes 
m a natural desire to convey to persons who have never visited the 
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arctic some concrete idea of the appearance of the tundra. But the 
inevitable re&ult has followed The two meanings will not hold to- 
gether The arctic plains are by no means universally boggy, conse- 
quently some writers have fbeed upon the geographic sense of the 
word and others upon the descriptive Then the layman, unaware of 
the real situation, and endeavoring to gam some idea of the country, 
re-synthesizes the diverse conceptions and concludes that the whole 
arctic IS a barren moss-covered morass, gaimng his ideas of the char- 
acter of the tundra from those who use the word in a descriptive sense 
and of its extent from those who use it in a geographic sense This 
IS the situation which Stefansson has endeavored to set right with 
his phrase “The fnendly arctic” and by his prolonged efforts to por- 
tray the possibilities of reindeer and muskox culture in the north 
Clearly enough ambigmty cannot be tolerated m a scientific 
term If tundra is to be retained its meaning must be fixed But un- 
fortunately both senses are thoroughly established m good usage 
To Alaskans and to a certain extent to Canadians tundra is nearly 
synonymous with bog The forest bogs of southeastern Alaska which 
differ httle from the bogs of Oregon and Washmgton are called tun- 
dras by the people of the country Such usage is not confined to com- 
mon parlance but is to be found m scientific literature as well Wit- 
ness the follow mg from Summerhayes and Elton’s (1928, p 264) 
account of Spitzbergen “Tundra, defined 6ia swamp or moorland, is 
quite absent from Spitzbergen ” Nevertheless much of the “heath” 
described from Spitsbergen and other parts of the Atlantic province 
of the arctic exactly the sort of vegetation which Alaskans would 
single out as tundra, and thus confusion creeps mto the ranks even 
of those who use the word m a descriptive sense 
Now there are, to be sure, extensive areas of the tundra which are 
best desenbed to a southerner as boggy, but the larger part of the 
arctic is and, and the innermost subpolar areas are more and than 
the outer transitional regions Simmons (1913, p 31) discussing the 
ecological conditions of the Arctic Archipelago says “The promment 
and important factor I take its extreme dryness to be ” The annual 
precipitation m all high arctic countries is less than 10 mehes, a de- 
ficiency in ramfall which m lower latitudes mvanably marks a desert 
It should be pomtod out however that much less rainfall is required 
to support a given type of vegetation in high latitudes than m low 
There are several reasons (1 ) Evaporation is less on account of lower 
temperature (2) The water requirement of a given plant is propor- 
tional to the length of the growing season (3) In parts of the axotio 
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fog and mist are so prevalent that measurements of oolleeted rainfall 
do not give a correct idea of the humidity of the climate (4) Thawing 
of snow and ground ice keeps poorly drained situations soggy through- 
out the summer with very little loss by runoff But after all allowances 
are made for economy m the utilization of the scanty rainfall the 
essential fact remains that the arctic is predominantly an and country 
and that furthermore the high arctic is more and than the lower. 

It was in the discussion of desert country that the term tundra was 
mtroducod to scientific literature by Middendorf (1864). Middendorf 
found the analog of tundra to be not bog but steppe and went mto 
long and detailed comparisons of tundra and steppe He found it in- 
deed somewhat difficult to produce satisfactory differentiating char- 
acters between the two aside from the plant species concerned He 
desenbes the Siberian tundra as the most extreme desert, “odsto 
Ode” (p 736) and states that it is too dry to be compared with any 
terram famihar to Europeans Further, he specifically states that no 
peat develops in the “high tundra ” 

Middendorf had a very wide acquamtance with the tundra not 
only across Sibena but m Russia and Lapland os well He clearly 
differentiates the “high tundra” or what we might call desert tundra 
from “low tundra” which he desenbesjas grassy or bog gy Inasmuch 
as his account was not only the ffrst, but remams to this day one of 
the best scientific studies of the tundra I behove that we would do 
well to follow him and use tundra m a geographic sense, applying it 
to all of the country of the treeless arctic 

BOUNDARIES OF THE ARCTIC 

Another major difficulty lies m the lack of any general agreement 
as to the proper boundaries of the arctic Before 1 could do anythmg 
with my own area at Katmai I had to decide whether it was arctic 
or temperate Inasmuch as decision on this pomt would seem to be 
a prime requisite for further treatment of the subject, I will digress 
to consider it here 

The reason for the mdecision as to the boundaries of the arctic 
hes partly m the lack of any comprehensive general treatment of 
arctic ecology and partly m a failure to recogmze the fact that the 
arctic, hke any other major vegetation zone, requires subdivision 
before it can be treated adequately Explorers of high arctic countries 
are mchned to tell us that “real arctic conditions” or “true arctic 
vegetation” is limited to polar lands. It is natural enough for one 
famihar with Spitsbergen, north Greenland, or Ellesmere Land to 
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think northernmost Norway temperate by comparison Thus we find 
Simmons (1913, p 144) cnticismg Hooker’s ideas of the Scandinavian 
arctic, saying “Even the northernmost part of the Scandinavian 
Peninsula is not an arctic but a temperate land ” 

There is no difference of opinion as to the facts at issue No one 
doubts but that the flora of the arctic Archipelago is far more ex- 
treme than that of the North Cape But if the two are to bo ahugned 
to different zones where should a line be drawn between them? From 
the extiome poverty of the plant life of the polar desert there is the 
most gradual transition to comparatively luxuriant vegetation like 
that of arctic Norway Any boundary separnting the two would have 
to be an entirely arbitrary affair 

It would be natural to call the transitional belt of more luxunant 
vegetation burroundmg the polar aica subaictic But unfortunately 
subarctic is well established m another application — to the circum- 
polai boreal coiiiferoua forest If we arc to follow accepted usage and 
coll the Hudsonian forest subarctic there is no alternative but to 
denominate as arctic all terntory beyond the forest border 

There is really no need of attempting to move the term subarctic 
from the forest into the outermost belt of the arctic If wo recognize 
that North Greenland, the northern poition of the arctic Archipelago, 
and Spitzbergcn are “high arctic” as is commonly done, it is a simple 
matter to term buch countnes as South Greenland, northern Scan- 
dinavia, and northern Alaska “low aictic,” and that meets the prob- 
lem jubt as well os though we bhould attempt to limit the “true 
aictic” to polar areas and reduce the outcimost belt to bubarctic 

IMPORTANCE OF THE ARCTIC TIMBER-LINE 

It Will be agieed that the arctic timber-lino, the limit of coniferous 
forest, IS one of the major vegetation boundaries of the earth It is 
not only olcarcut and easy to recogmze, but it marks a transition 
important to life in its every aspect Whether one thinks of the nu- 
merous plants of the undergrowth which find shelter in the forest but 
cannot grow beyond, of the birds and mammals which almost neces- 
sarily have different habits and different adaptations within and 
without the forest, or of the abongmal cultures which develop in the 
possession of timber or in the lack of it — from every point of view 
the forest border is of fundamental importance Even more significant 
from the human standpomt is the fact that the forest border marks 
approximately the northern hmit of cereals and of all sorts of agri- 
cultural operations except reindeer grazmg 
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COMPARISON OF TRUE LIMIT AND BUMMBR TBMPERATURB 

Recognizing that as one progresses toward the pole increasingly 
severe conditions are encountered and that in a general way the 
meagerness of polar life is due to the ngor of the climate, it is natural 
to seek a climatic transition at the timber-linc If one is not too par- 
ticular about close coincidence of rlimatic and vegetational Imes this 
may be dune, for it may be observed that there is a rough parallelism 
bet'Acen the edge of the forest and the July isotherm of 10°C (50°F ) 

But if one examines the case more closely, the discrepancies become 
somewhat disconcerting On the Alaska peninsula the forest, which 
ends at Kodiak, is two hundred and fifty miles behind the isotherm 
which crosses at the Shumagm Islands But m northeastern Alaska 
at about longitude 145° the forest has caught up and the two coincide 
East of the Mackenzie near Cape Dalhou&ie the forest goes nearly 
one hundred and fifty miles beyond the isotherm But on the west 
shore of Hudson’s Bay it has fallen back again until it is thiec hundred 
and fifty miles below the isotherm At Ungava Bay m northern 
Labrador, however, the forest again reaches forward until it is nearly 
four hundred miles beyond the isotherm which bends far to the south, 
nearly touching Newfoundland 

In western Eurasia as in western America the forest front, com- 
posed now of pines and now of spruces, again lags behind the isotherm 
by a hundred miles or more This is true both m humid Norway and 
in and Russia In Sibcna both isotherm and forest reach far north- 
ward, runmng probably as closely parallel as could be expected as 
far as the mouth of the Kolyma River, longitude 160° But there as 
m eastern Amenca the isotherm takes a sharp dip to the southward 
from about 69° to 52°, finally leavmg Kamchatka at about 56° while 
the forest, here Lanx dakunca, stretches neaily straight eastward 
along the upper course of the Anadyr River, commg to the sea nearly 
on the arctic circle at the head of the Gulf of Anadyr, more than 10° 
(700 miles) north of the isotherm 

The arctic vegetation zone thus defined by the forest front is a 
very irregular area In the most southerly of the Aleutian Islands, 
which by any entenon are undoubtedly arctic in character, the bound- 
ary reaches down to latitude 51° 20^ which is a few miles further 
south than London But at the mouth of the Khatanga River in the 
Tamir Peiunsula it advances to 72° 50', as far north as Upermvik, 
Greenland llus is a difference m latitude greater by about 100 miles 
than that from Miami, Florida to Montreal 
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THB ARCTIC FOBBST-FRONT MOT A CUMATIC LIMB 

In an effort to harmonize temperature and tree-lme various writers, 
Martm Vahl, Nordenskjold (1928), Brockmann-Jerosch (1019), and 
others have tried empirically to make up some formula that would 
fit the facts better than simple comparison with the isotherm Such 
efforts are at best only guesses and there is httle attempt to show any 
relation of cause and effect between the factors brought into the 
equations Vahl, for example, has used the “formula* a +&& where 
V represents the temperature of the warmest month and k that of the 
coldest month, and when a and h are constants that have to he determined 
in each case” i e are not constants at all but merely factors mtro- 
duced, as a schoolboy would say, “to get the light answer ” Such 
operations are not very helpful and may become vicious if, as some* 
times happens, they impart a false appearance of mathematical pre- 
cision to the btatementb made 

All are famihar with the fact that unexpected deviationb fiom pre- 
dictions often lead bcience into its most important advances We need 
only recall the dibCo\ery of the two outer-most planets of our solar 
system by reason of the perturbations in the orbits of the others It 
seems not at all unlikely that if we look behind the irrcgulanties of 
the forebt bordei instead of trying to fit them into climatic conditions, 
we may discover facts concermng chmatio changes which will be of 
the first order of importance 

CLIMATIC CHAMOBB SUOQEBTBD BY ANOMALIES IN TIMBER LINE 

An example of the possible fiuitfulness of this point of view may 
be gamed from consideration of the situation in northern Labrador 
where the forest extends 400 miles further north than apparently it 
should This would suggest a recent climatic change — so recent that 
plant migrations have not yet adjusted the flora to the changed con- 
ditions Now it so happens that the Danish excavations of the sites 
of the old Norse colomes m South Greenland exactly fit m with this 
inference from ecology (Hovgaard, 1925) The mediaeval Norse col- 
omsts he buned m perpetually frozen ground This of itself is sur- 
piiHing, for men do not often chop boles mto ice to bury their dead 
More Bigmficant, however, is the fact that the graves are grown 
through and through by the roots of trees The roots even jienetrated 
into the marrow of the bones Now tree roots cannot grow mto frozen 
soil There is no question, therefore, but that withm the last few 
hundred years South Greenland had a chmate far milder than at 

■ Quoted from Nordenskjold (1028, p 73) The lUlloi are oun 
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present, thus confimung the indication given by the forest The 
graves, however, leave much to be desired as to dates and other de- 
tails of the chmatic change which they demonstrate It is not at all 
impossible that a thorough study of timberhne ecology around Un- 
gava Bay might supply more specific information than is to be ob- 
tained from any other source 

I should add m passing that w'hile the meteorologists accept, per- 
force, the evidence as to recent climatic change m Greenland they 
are not at all prepared to explain it 

Turning to the western side of the Continent now, the opimons of 
practically all explorers of Alaska are to the effect that here reverse 
changes are occurring and that the forest is advancmg This opinion, 
based on extensive but cursory observations of many men m many 
places, has been confirmed by detailed studies 

At Kodiuk Gnggs (1934) and Bowman (1934) biought out the 
following facts (1) All the trees near the edge of the forest are young 
— less than 100 years old, wheieas thice miles back from the edge 
they exceed a meter in thickness and are over three hundred years 
old (2) Many old trees now in a dense forest of younger growth are 
“open ground” trees with bianchcs, now killed by o\crshading, clear 
to the base (3) The rate of growth at the forest edge compares fa- 
vorably with that of the same species, Sitka spruce, m southeastern 
Alaska many hundred miles behind the edge (4) Record-- left by the 
early Russian scttlcis exphcitly desenbe as treeless, areas now cov- 
ered with heavy forest (5) Peat from the bogs contains only a few 
scattering grams of spruce pollen such as would be blown a long dis- 
tance, thus demonstrating that the present is the first forest that has 
occupied the nound smee the beginnmg of the bogs i e , since the 
glacial penod^ 

Similar detailed studies, as yet unpublished, have been made by 
Robert Marshall around Betties m northern Alaska, Lat 67°, Jxmg 
152° These tell the same story Here a chfferent forest composed of 
white spruce is concerned Mr Marshall tells me that the very last 
trees grow as fast and in every way appear as favorably situated as 
those many miles to the south of the forest limit and that the growth 
rate equals that of the same species m Eastern Canada 

PLANT BANGES SUGGESTIVE OF ACTIVE MIGRATIONS IN PBOGBBSS 

The distribution of a number of arctic herbs, likewise, cannot be 
readily explamed otherwise than on the hypothesis of active migra- 
tion m progress Pedicularta capUata, for example, is common and 
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charactenatic of the Empetrum heaths of Kodiak, Lat. 68° It is wide- 
ly distnbuted m Asia as far as the Altai Fiom this region it stretches 
across 8ibena and the American arctic through the Arctic Archipelago 
and enters Greenland on the northwest coast, Lat 78° While its 
abundance m the mild climate of Kodiak proves that its existence 
by no means requires the rigor of a polar climate, it is entirely absent 
from south Greenland, bemg restricted to the area immediately ad- 
jacent to the American arctic islands Another wide ranging species 
which barely enters northwest Greenland is Androsaie septentrionalis 
In this connection it is interesting to observe that there are a dozen 
genera of plants which reach the Archipelago but do not cross to the 
milder shores of Gieenland Cases like this may not be signihcant 
however, for though migration seems altogether hkcly we have no 
knowledge of the actual fact In almost all such eases the migration 
must be inferred No actual study of the behavior of arctic species on 
the edges of their ranges has been made It would be of great ad- 
vantage to know about these matters instead of having to speculate 
Methods of attacking such questions are available, (Griggs, 1014) 
Recognizing this problem, Porsild (1932), who has had more expen- 
ence with arctic vegetation than any one else, remarks roncernmg 
some unsuccessful experiments of his, '*1 hope that the enumerated 
expenments with native Gieenland plants will show that plant dis- 
persals and migiations so willingly and so liberally asbumed m every 
paper of plant geography may be quite different in nature titself 'J 

The advancing forest is m fact almost the only case of active mi- 
gration that has been worked out Not everyone will be inclmed at 
first to agree with me that the timberlme constitutes the proper 
boundary of the arctic, but I believe that if anyone who doubts my 
thesis will try to replace the timber line by some other vegetation 
line, he will find himself m difficulty at once 

DIPUCULTY OP CHARACTBHIAINO THE ARCTIC PLORISTICALLT 

The fact is that it is difficult to characterize, much less to define, 
the arctic by the plants that grow there Plants confined to the arc- 
tic are surpnsmgly few m number That is, there are few species, 
and there is not a smgle genus, confined to the arctic * Moreover the 
species endemic in the arctic are not among its most characteristic 
plants 

• Of tha gran ganiu PUuropogon listed by Hooker as endemte u the arotio two apo> 
elea have mnee been discovered in west Ameri^ one in Oregon, the other in California, 
on the lowlanda aa well aa in the mountains The original speoiea, P sohiMt, remaina^ 
however, one of the moat charaotenstie of high areUo epeetea 
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Almost all arctic species, if species be taken in a broad sense, go 
well down mto the temperate zone Indeed, all but 150 of the 762 
arctic species recognized by Hooker (1861, p 258), “advance south 
of parallel 40° north ” 

The floribtic charactenstics of the arctic are chieBy negative, due 
to the absence from northern lands of species occurrmg at lower 
latitudes Thus the flora of the Aleutian region includes about 350 
species of seed plants and that of arctic Siberia about 400, but the 
arctic Archipelago has only 204 (Simmons, 1913), and many of these 
reach only the southern islands, while north Greenland has only 
about 125 species (Ostenfeld, 1026) Even so it would be easy to 
characterize the arctic floras if it were the important species that drop 
out But the species which fail to go far north are generally those 
which are already bcaicc further south The situation will be clear 
from a consideration of the plants of the extreme north where, if any- 
where, definite arctic species should prevail In extreme north Green- 
land, north of 83 degrees of latitude, only three] flowering plants grow 
The opposite-leaved saxifrage, Saxifraga oppoatlifolia, the arctic 
poppy, Papavernudicaule, and a grass Ahpecurua alpmm The first 
t\No arc classified by Ostenfeld as low arctic They occur m every 
arctic province Both aie important members of the Katmai flora 
1800 mileb further south and the poppy extends to Colorado while 
the saxifrage reaches Vermont Only Alopecurus can be described as 
high arctic and even it occurs in north Russia which barely enters 
the arctic vegetation zone 

On Simth Sound, sevcial hundred miles further south but still al- 
most 1000 miles above the arctic circle in liatitude 78°-79°, Ekblaw 
(1919) lists the SIX commonest plants as follows the oppositedeaved 
saxifiagc, Saxifraga oppontifolxa, blue grass, Poa praterma, arctic 
poppy, Papaver nudicaule, Ceraahum alptnum, Dryaa tntegr\folui, and 
Caaaiope tetragona It will be observed that only the two subarctic 
members of the extreme high arctic trio given above are here mcluded 
and that our famihar Kentucky bluegrass is substituted for Alopa- 
eurua Of the others, Ceraalium alpinum is common to all arctic dis- 
tricts and 18 classed as low arctic by Ostenfeld Dryaa trUegrifolta is 
more limited m distribution but is also low arctic, leaving Caaaiope 
tetragona as the sole type prevailmgly characteristic of high arctic 
But it occurs also far down mto Labrador and Alaska 

Another way of approaching the problem is by considering the 
whole flora Of the 125 species known from north Greenland above 
76°, 11 accordmg to Ostenfeld are subarctic, 50 low arctic, and 55 



166 JOURNAL or THK WABHINGTON ACADUCT OF HCIRNOIM YOL 24, NO. 4 

high arotio. of the species prevailmgly high arotio 43 ooeur also in 
some low arctic region, Alaska, Seandmavia, Iceland, or Russia, or 
at low arctic stations in Greenland. Of the twelve species remaimng 
which are confined to the high arctic, half belong to the “critical” 
genera Taraxacum, Poa, Drdba, and Poteniilla A seventh, Braya 
Thonldwulfit, is a segregate from the widespread B purpureacena 
There remam PUuropogon aabtnet, Deachampaia arettea, Ranunculua 
aabtnet, Heaperta palaatt, and Mtnuarha Roaait Only two of these 
twelve are even mentioned m Ekblaw's general account of the vege- 
tation, one of the Taraxacums is mentioned merely because it is en- 
demic and PUuropogon is reported as growmg “m a few of the shallow 
ponds ” Thus the high arctic can be characterized flonstically only 
by using species of minor importance m the vegetation A number of 
high arctic species are, indeed, high arctic in one region only The 
same is true in perhaps even greater degree in the low arctic 

LACK OF STRUCTURAL PECULIARITIBS IN ARCTIC PLANTS 

Because the plants of extreme polar habitats are all dwarfed and 
held close to the ground, there is a popular idea that arctic plants 
are possessed of some special anatoimcal peculianties httmg them 
for the conditions m which they hve This is not the case On this 
pomt Holm (1924, p 81 B) spe^s as follows 

“As far as oonoems the structure of arotio species it has been shown m the 
preceding pages that no morphologioal structure seems absolutely oharao- 
terlstio of these, they share the same development of their floral and vegeta- 
tive organs with their southern alhed species, they exhibit exactly the same 
method of v^tative reproduction as these and are m many cases not of 
such dwarfed stature as frequently described ••*•*•* There is thus no 
morphological character by which arctic and alpine species may be defined 
and we must therefore consider them from other points of view when the 
question arises to distinguish them ” 

ECOLOGICAL CHARACTER OF THE ARCTIC 

Altogether the arctic can be characterized rather better ecologically 
than any other way. This is true m spite of the difficulties of arctic 
ecology. The prevdent vegetation type of the high arctic is open 
fellfield, nearly bare, rocky ground most nearly analogous to talus 
slopes with us. The only closed associations of any great extent are 
heaths dominated by Caaaxopa Utragona or by mosses, especially by 
Rhaeomxinum lanugtnoaum, the famous “Gnmnua heaths ” Closed 
grassland is absent or restricted to very favorable situations which 
are best considered as oases of low arctic vegetation advanced beyond 
the general linut of that zone. The plants are perennial, miumaIh being 
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absent or almost so. All plants are held stnotly to the ground, often 
rising only an inch above the general level Bogs are formed by plants 
other than Sphagnum Ponds are devoid of flowcnng plants or nearly 
BO. This, however, i& not a hard and fast rule, for while there are no 
aquatic flowermg plants m Spitsbergen (Summerhayes and Elton, 
1928, p 265), both Batrachium tnchophyllum and Hippurus vulgana 
occur in north Greenland 

In the low arctic, fellfield is restricted to exposed and unfavorable 
situations The heaths are donunatod by Empetrum rather than by 
Caasiope. The most favorable habitats are occupied by grassland 
usually with bushes and scrub of willow, birch, or alder The bogs 
may consist largely of Sphagnum, though that moss is of much less 
impoitance than in the boreal region to the southward 

A number of aquatics penetrate into the outer portion of the arctic 
zone, including, besides Htppurua and Batrachium, several species of 
Potomogeton, Utncularia, Mynophyllum, Menyanlhes, CaUitnehe, and 
others 


CAUSES OF THE INDISCRIMINATE CHARACTER OF 
ARCTIC VEGETATION 

These various considerations as to definitions, boundaries, and 
charactenzations were no part of my onginal plan of study, but as I 
have shown it as necessary to go into them before I could under- 
take the problem which confronted me at the outset Namely, the 
reason for the indiscriminate character of the vegetation at Katmai. 
Finally we are ready to undertake consideration of that problem. 

The nearest analogs of tundra in temperate vegetation all belong 
close to the pioneer stage The highest stages reached m the low arctic 
of Alaska are the poplar woods and the alder grassland Back m the 
forest the poplar woods are paralleled by the cottonwood thickets 
that come up on new gravel bars along nvers, and something very 
similar to the alder grassland develops on avalanche tracks, where 
frequent disturbance prohibits the growth of climax forest 

A good share of the thndra is what we should call boggy, and m a 
country where bogs aie to be found chiefly encirchng and mvadmg 
ponds, it is easy to see agam that bogs stand close to the pioneer 
stage The fellfield of the extreme north, which most nearly resembles 
talus slopes with us is still younger m the ecological scale In the case 
of the two associations first mentioned, the nver bar woodland and 
the avalanche track, the analogy with the arctic is rather good If 
the same were true with bog and talus slope there would have been 
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httle difficulty m working out the vegetation of Katmai But with 
them the andogies are useful only insofar as they may serve in a 
feeble way to give one who has never seen the arctic some idea of the 
physical conditions of the habitats concerned It is questionable m- 
deed whether the attempt to draw analogies m these oases does not 
do more harm than good, for the differences between the arrtic and 
the temperate types are more significant than their resemblances 
With us soggy, undramod bogs and louse, open talus slopes are so 
diffeicnt m every way that we cannot imagine any difficulty in dis- 
tinguishing them Not so m the arctic Neitbei bog nor MIftcId has 
a distinctive flora, for most of the commonest and most characteristic 
of arctic plants spread promiscuously not only over bog and fellfleld 
but over all habitats of intermediate dryness as well And smee this 
senes, which includes the heaths, occupies the greater pait of many 
arctic countries, heicin lies the problem of arctic vegetation 

BBSGMBLANCES of ARCTIC AND RUDBRAL VEGETATION 

So long as I tried to solve this problem of arctic ecology by com- 
parison with the natne vegetation down heie I found it impossible 
to proceed Finally, howe\er, I came to see the trouble These north- 
ern vegetation types stand lower m the plant succession than any 
of the natural associations of the south When I began to compare 
them with the ephemeral weed vegetation of cultivated fields a com- 
prehension of arctic ecology began at once to dawn on me 
Go out to one of the numerous real estate developments where 
they have made oAcr the landscape recently and try to classify the 
weeds that appear Cataloguing the plants over several such develop- 
ments, you will make a long list of famihar weeds Now try to classify 
them as to habitat preference and their association with each other 
You will make little pi ogress, for the weed cover of new' ground vanes 
mdefinably from place to place The weeds, with some w'ellknown ex- 
ceptions, have no associations The population of any area depends 
much more on the kinds of seeds that happen to fall thereon than on 
fitness of the species present for that particular habitat 

SIMILARITY OF FELLFIELD AND PLOWLAND 

One of the most evident resemblances, and perhaps one of the most 
Bigmficant, between fallow fields and high tundra is in the large 
amount of mmeral soil expiosed to colomzation, and the further north 
one goes the more bare ground there is On the fellfield the plants 
are spotted here and there with so much space between that a picture 
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of the habitat looks like a bed of shingle and the inconspicuous plants 
are hardly noticed except upon close inspection This eliminates one 
of the most important of the ecological factors of lower latitudes 
There is no struggle for room 

On the high tundra most of the plants are entirely out of touch with 
their neighbors There is always plenty of free space for new plants 
Thus while in the south nearly all plants have contmually to wrest 
their living bo to speak out of the very mouths of others which would 
take it if strong enough, m the far north the struggle for existence 
consists entirely of passive endurance of the rigors of the climate 

A second point of resemblance between tundra and plowland lies 
m the relatively small amount of humus commonly present m both 
As everyone know's, one of the chief problems of agriculture is the 
loss of organic matter consequent upon cultivation and the ensuing 
wash Fields cut out of the virgm forest soon lose the heavy coat of 
leaf mold which had been built up through ages of primeval conditions 
Thereafter their soil approaches nearer and nearer to a mass of in- 
organic detritus unless orgamc matter is artihcially added by green 
manures or similar means This of itself favors the development of 
the species we know as weeds over the humus-loving natives onginally 
m possession, (Croxton, 1928) These weeds both ecologically and 
floristically resemble arctic plants In the arctic the formation of 
humus and peat either m tlurk layers or in small floccules is at a 
minimum 

Pedologists would call arctic soil very young, if they were willing 
to admit that the rock detritus which covers the ground m high arctic 
countries constitutes a soil at all Presumably this juvenile, or better 
infantile, condition of the soil is due to an unfavorable chmate which 
prevents the development of a proper soil One would hke to be able 
to discuss this problem m more detail but present knowledge does 
not permit It is not impossible that it might have important imph- 
cations 

Arctic ground is almost everywhere poor m nitrogen This is gen- 
erally attnbuted to the effect of low temperatures on the activity of 
mtrogcn-fixing bacteria, but no thorough study of the matter seems 
to have been undertaken The deficiency m mtrogen is so important 
that chffs manured by nestmg birds support a vegetation notably 
more luxuriant than occurs elsewhere llie arctic ‘‘barren grounds” 
noight perhaps be “made to blossom like the rose” by the application 
of fertihzer 

A third and most important similanty of tundra to farmland hes 
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in the unstable condition of the soil As a means of stirring up the 
ground and uprooting plants nothing but the plow can compare with 
the ngors of the arctic chmate The violence of heave and throw m 
daily freezing and thai^ ing have been commented on by many writers 
Another factor of importance has been brought to light by Johansen 
(1024, p 26) He ascribes the bare spots on the tundra largely to dis- 
turbance by runmng water from meltmg snow and to slumpmg away 
of the ground after melting of ground ice The plants which remam 
are those which happen to be favorably situated to escape such acci- 
dents Thus tundra and field are alike m that on neither is vegetation 
allowed to grow for long before it is uprooted and destroyed 
If undisturbed the ruderal associations of cultivated fields and new 
ground soon pass into defimte old field associations characteristic of 
the particular vegetation provmce concerned, white birches m New 
England, pmes m the southern coastal plain It is only by repeated 
plowing that the ruderal stage is maintamed In the north the neces- 
sary disturbance is supphed by Nature herself 
On account of the vicissitudes of freezing and thawing adjacent 
patches of tundra may be of very different age While freshly denuded 
areas are conspicuous, as the years pass they gradually fade into the 
general tundra thereby mtroduemg another element mto the con- 
fusion of an explorer without detailed knowledge of the history of 
the areas observed 

HOMOLOGIES OF ARCTIC HEATH AND BOG 
In a field the open stage wherem the soil is still largely unoccupied, 
which IS comparable with the fellfield of the North, qmckly passes 
mto a closed “association” in which competition is keen and destruc- 
tive as every gardener knows In the extreme high arctic this open 
stage IS permanent and succession does not go beyond the fell field 
In more favorable locahties the vegetation spreads out and occupies 
the whole ground forming heath or bog These are homologous with 
the second stage m the revegetation of a field In the field the vegeta- 
tion of this second stage may be even more erratic m composition 
than m the mitial stage because the first pioneers consist exclusively 
of the species able to come up at once and they may arrive well 
ahead of the general weed population. In parts of the coastal plam 
for example, crab-grass, Synthemma tangwndlu, always appears first 
Followmg this m the second stage is a diverse assemblage made up 
of any one of a number of species or any mixture of them depending 
on the seeds that happen to be most available. 
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Beoauee the ground is covered, the second stage may appear to be 
closed association, but this is a false appearance for such areas lack 
the essential character of truly closed associations in which each 
species present has some special fitness for the conditions of the habi- 
tat and all lacking such fitness are excluded by the mtensity of the 
competition If the term association as appbed to vegetation means 
anything beyond mere physical propinqmty it is clear that vegetation 
in this stage does not constitute proper associations at all 

This IS the condition of the protean heaths and bogs at Katmai 
wherein the plants did not keep their places and so baffled a would-be 
classifier Lack of the close-drawn competition which detenmnes 
membership m associations higher in the succession explains both 
the apparent lack of habitat preferences m the most oharactenstic 
species, and of the infimte variation in the composition of the plant 
cover 

It may be needless to adduce further evidence that the tundra is 
m fact in the ruderal condition beyond that with which this essay is 
prefaced, but 1 shall cite one additional illustration showing how the 
irregulanties m the distnbution of arctic plants correspond with the 
vagaiios in the occurrence of weeds Thiee Greenland nunataks have 
been desciibcd by Warming (1888, p 84-80) Their combmed flora 
numbered 54 vascular plants, but no more than 27 occurred on any 
one of the three, and only two species were common to all three 
mountains Clearly most of the 54 species, if once established, would 
thrive on any of these nunataks The explanation here, as m the field, 
IS that the flora of each is due to the accidents of imimgration rather 
that to special fitness, and that colomzation has not been completed 

The essentially unstable ecological condition of the tundra thus 
runs into and fits m with the instability of a higher order discussed 
above, namely the flonstio irregulanties which suggest that active 
migration of arctic species is still m full swmg 

WEEDS NATIVE TO THE ABCTIC 

I have said also that the ruderal character of arctic vegetation is 
flonstic as well as ecologio. There is no tune here to go mto such an 
analysis of the arctic flora as would be necessary adequately to de- 
velop that fact A bnef summary with a few examples will lUustrate 
my point 

The usual conception of arctic plants is that when they come south 
at all they are confined to high mountains It will probably surpnse 
many to learn that there are fewer species native above the arctic 
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circle which in their southern extensions are confined to alpine situ- 
ations than of those which we know as weeds of cultivated ground 
Long ago Hooker (1861, p 277) pointed out 

"Of the plants found north of the arctic circle very few are absolutely or 
almost confined to frigid latitudes (only 60 out of 762 are so), the romamder, 
so far as their southern distribution is concerned, may bo referred to two 
classes, one consisting of plants widely diffused over the plains of northern 
Europe, Asia, and Amonca of which there are upwards of 500, the other of 
plants more or loss confined to the alps of these countries, and still more 
southern regions of which there are only about 200 ” 

To illustrate I cite a few familiar plants of fields and other new 
habitats which are native to the arctic, though some of them have 
come to us only as introductions fiom northern Europe In this con- 
nection Porsild’s (1932) paper on Alien plants and apophytes of Green- 
land IS most instructive 

One of the worst of our weed invaders from Europe is sheep sorrel, 
Rumex aceioseUa This is native m Greenland and is abundant in the 
untouched natural vegetation as far north as Disco, l^at 70° Dr 
C 0 Erlanson tells me that the Greenland plant is in all respects 
closely similar to our weed * 

Toad rush, J uncue bvfoniua, a cosmopolitan ^^eed which with us 
frequents roadsides and other open places, goes far north reaching 
67° 49' in Greenland, occurring there "in places which preclude human 
mtroduction ” (Porsild, 1932 ) 

Horsetail, Equisetum arvenee, which though unable to compete with 
more rapidly reproduemg annual herbs for the occupation of cul- 
tivated fields, IS fundamentally similar to a weed m that it is confined 
to new ground and is supplanted whenever species beyond the pioneer 
stage can take hold With us it is restricted to such places as sand 
bars and road embankments. At Katmai it dominated the ashfiats 
for a time after the eruption, commg through ash blankets too thick 
for other plants to penetrate It goes to the far north reaching Spits- 
bergen and the north coast of Greenland, Lat 83° 

duckweed, Stellana media, one of the most widespread and ubi- 
quitous of weeds occurs generally m arctic as well as temperate coun- 
tries In Greenland it enters natural vegetation unmfluenced by hu- 
man occupancy, yet it is considered certainly introduced In arctic 
Norway, however, it is beheved pnmeval (Jesson and Lmd 1923, 
Holmboe, 1906 ) Its ability to enter the native vegetation of the arctic 

* Thu does not Moord with Poraild’i published fteoounte Elrlauson, however, le 
more femilier with the temperate plant than u Ponlld 
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really gives clearer testimony as to the ruderal character of that 
vegetation than if it ere native This is clear from a consideration 
of its habitats with us Here it is strictly an ephemeral weed unable to 
hold on m any permanent stabilized plant cover 

Rhode Island bent grass, Agrohtis canina, is native to the arctic 
Archipelago, (lieenland, and arctic Europe — but not at all to Rhode 
Island 

Similarly, Kentucky bluegrass, which as detailed above goes to 
the far north, is not believed to be indigenous in the northeastern 
Umted States H M Raup (1934) discovered, however, that it grows 
m extensive pure stands in the subarctic meadows of the Mackenzie 
Our common winter cress, Barbarea vulgatu,, likewise is native from 
Lake Superior northwestward into Alaska and Arctic Europe, but 
comes to us here as an introduced weed 

Plantago lanceolata is given by the Canadian Arctic Expedition 
(Johansen, 1924, p 41 C ) as one of the characteristic plants of the 
uninhabited Amciican aictic coast It is also m arctic Europe where, 
however, Norman regards it as mtroduced Hereabout it is one of our 
woibt weeds 

Ranunculus acria, one of the commonest introduced weeds m our 
tcintoiy, lb native and abundant in Arctic Norway and m South 
Greenland 

Polygonum aviculare, the little smartweed which everywhere edges 
into well-trodden paths m this country, or a close relative (there has 
been a recent redehmtion here) is native m arctic Scandinavia, Ice- 
land, and Greenland as far north as 70° 

Cardamine pratensis, which in the Umted States is native north- 
ward, but escaped southward, is mdigenous throughout Greenland 
up to 76° as well as m Scandinavia 
Yarrow, Achillea millefolium and var nigrescens (Fernald 1925, 
p 269), 18 common on the tundra of the uninhabited country of the 
Alaska pemnsula Whether the native Alaskan plant is the same 
species as ours is disputed, but our common weed is indigenous to 
Scandmavia and Iceland In Greenland it is replaced by the native 
arctic American fuim 

AnthoxarUhum odoratum, the sweet-smelling vernal grass which 
comes up in waste places everywhere hereabout, is common in Scan- 
dinavia, Iceland, and South Greenland In the latter place, however, 
it is beheved to have been mtroduced by the old Norse colonists. 

Epilobium anguatrfohum, the fiieweed whose ephemeral character 
m this region is attested by its common name, is one of the most 
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charactenstic of arctic plants, occurring m all low arctic districts and 
ascending to 70° m Greenland 

CONCLUSION 

In short every feature of arctic vegetation, the anomalies m the 
geographical distnbution of arctic species, the occurrence of many 
species in all sorts of habitats, and their apparent indifference to the 
diverse conditions thereof, the lack of defimteness to the composition 
of the plant cover m any particular habitat, the physical instabihty 
of the ground itself, the general ruderal character of arctic vegetation, 
the large number of our weeds which are native to the arctic — all 
these testify to an instability in arctic vegetation very different from 
the relatively stable plant formations of the temperate zone 

Each of the items contnbutmg to the behef that arctic vegetation 
remains in a state of flux goes to mdicate that the plants of the arctic, 
individually and collectively, arc still far from equilibrium with their 
environment This conclusion has fai-reaching consequences 

First, combined with the demonstrated active migration of the 
Alaskan forest into the arctic, it gives defimte support to the sup- 
position that vegetation there has not yet recovered from the glacial 
peiiod but IS still in process of active readjustment 
Second, a science of arctic ecology cannot bo built up on the as- 
sumption that the place and mode of occurrence of a plant give re- 
hablc mdications of its optimum habitat As this is one of the central 
theses upon which the ecology of the temperate zone has been built 
up, it IS clear that arctic ecology must be worked out on an entirely 
different basis 

If the study of arctic ecology be approached from a dynamio{rather 
than from a static and merely descnptive point of view, if instead of 
attempting to fit arctic vegetation mto a supposedly stable chmate, 
we try to work out the great movements of vegetation that are in 
progress, there hes open to the investigator a nch field which bids 
fair to throw much hght on many features of our environment and 
its history that have an importance far beyond the immediate prob- 
lems concerned 
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PHYSICAL GEOGRAPHY — Saline peat profiles of Puerto Rico ' 
A P Dachnowski-Stokbb and Ray C Roberts, Bureau of 
Chemistry and Soils 

The source of organic matter found m salt and brackish waters of 
the sea and the question of its abundance, specific nature, and func- 
tion either m relation to the nutrition of marme bacterial and animal 
life, to the formation of coal, oil, and petroleum, or to practical agn- 
culture, presents a number of highly important problems Much m- 
formation has been published showing the development of swamp 
forests of mangrove and other halophytic plant commumties, but 
the most sigmficant results of vegetation at work, namely, the char- 
acteristic features of organic accumulations and the phases bearing 
upon past conditions, have scarcely been considered 

The opportunity for the foUowmg article arose throu^ field work 
earned on m Puerto Rico m connection with a survey for the U, S. 

> Received February 6, 1038. 
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Bureau of Chemistry and Soils with the cooperation of Dr J A. 
Bonnet, Chief of the Soils Division, of the Insular Expenment Sta- 
tion of Puerto Rico Vertical cross sections beheved to be representa- 
tive of coastal swamps and salt marshes m northern and eastern 
paits of the island were collected by the junior author and the Sta- 
tion’s surveyors The former also made the determinations of soluble 
salts contained m the samples * The descriptions of the peat profiles 
and the general discussion regardmg them were contributed by the 
semor author A specific aim has been that of basing the study upon 
the point of view set forth m a recent book dealing with a new system 
of clasbifymg Amcncan peat deposits * 

Puerto Rico is an island well withm the tropical zone m the At- 
lantic waters It is approximately 182 km (113 miles) lung and 66 
km (41 miles) wide and meludcs on area of about 8,900 square kilo- 
meters (3,425 square miles) The island is largely mountainous and 
primarily of volcame ongm It has been described as a portion of a 
chain of mountains under water, the summits of which reach an alti- 
tude of 1,350 m (4,429 feet) Other summits of the range form the 
other islands which with Puerto Rico make up the group known as 
the Greater Antilles A scientific survey of the region is in progress 
by cooperating institutions Studies on the geology and physiography 
of Puerto Rico will be found m the pubhcations issued by the New 
York Academy of Sciences^ and the New York Botamcal Garden* 
A valuable descriptive account of the plant ecology of Puerto Rico 
and certain phytogeographic relations of the vegetation have been 
given by Gleason and Cook,* while information as to the climate and 
soils of the island may be obtamed from the reports of the Umted 
States Weather Buieau and the Bureau of Chemistry and Soils ^ 

CHARACTERISTICS OF BfANOROVE PEAT 

On the coastal plain of the east side of the island are found num- 
erous parcels of tidal mangrove swamps that grow m the water of 
the open bays and the open ocean where wave action is characteristic 
of the more exposed shores The red mangrove (Rhuophora mangle 

' The authors are indebted to Mr £ H Baiutr of this Bureau for the hydrogen- 
ion determinations on the air-dned samples 

' Dachmowski-Stokeb, a P , and Aui^ V Amertean ptat deposits In Handbueh 
der Moorkunde, Tol 7 Gebr Bomtraeger, Berhn 1933 
* 8ei Burr Puerto Rioo I-VI 1933-1^ 

i BuTFON, N L and Wolcott, G N Puerto Rteo and the Virgin lelandt Nat- 
uralists' guide to Ameneas, 700-706 1936 
' Sd Burr Puerto Rieo VII 1937 

^ Dobut, C W , Mbsmbr L , and Cains T A 8oU (Survey /rom Arectho to Ponce, 
P. B. Field Oper Bureau Soils, 1903 793-889 1908 
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L ) IS usually the pioneer species This characteristic dirubby ever- 
green tree is widely distnbuted on tropical coasts and is the first to 
appear m the open water offshore It extends farthest into salt water 
where it makes a dense growth and builds up islands of peat that 
are occupied by it alone Colomes of impenetrable thickets, separated 
by tortuous channels of tidal salt water, push steadily seaward the 
margin of the swamp, gradually forming broad expanses that extend 
over hundreds of acres and are related chiefly to the gradient of the 
shore, shape of the sea floor, and the depth of salt water 

In the formation of new peat land the prominent adaptational 
pocubanties of the red mangrove are the specialized roots that arise 
from branches, grow down vertically as an mterlacing tangle of stout 
pithy roots and together with numerous fine rootlets become anchored 
in the underlymg soil This dense network of roots and rootlets re- 
tards greatly the movement of sea water, it retains any decaymg 
fallen leaves and twigs of the trees and any suspended orgamc matter 
and floating pat tides of silt or day that may be earned by the water 
Thus a type of peat profile is developed bnnging ultimately the levd 
of the layer to that of high tide 

Emenada Honda type In vertical cross section this type of profile 
represents one continuous layer of mangrove peat The charactenstics 
stated below were observed on a monolithic sample collected about 
2 km east of Ensenada Honda It illustrates the development of a 
long coastal area of peat faring the waters of the ocean and connected 
with mangrove swamps most of w'hich arc under salt water and ex- 
tend from the coast to the foothills The morphological features of 
the profile may be desenbed as follows 

Marigrove peat 0 to 101 6 cm brown to reddish-brown, coarse but firm 
fibrous peat, consisting chiefly of a porous, interlacmg network of fine rootlets, 
yellowish-brown in color, brittle when dry, crumbling into small particles 
Embedded m the tangle of rootlets are r^tively small quantities of dark 
colored, finely divided orgamc sedbments earned by tides and waves of sea 
water A prominent feature is considerable amounts of stout roots of man- 
grove, the pith of which is in varying states of decomposition The whole 
profile section is indistmotly differentiated, free from woody fragments and 

S lant remains of secondary speaes, contains httle nuneral matenal, and is 
ut feebly altered by soil making processes, it is the product of the roots 
and rootlets from a pure stand of mangrove Soluble salts are present in the 
entire profile m amounts ranging between 3 and 5^ per cent and the reaction 
of the auHlned matenal is stronglv acid (pH 4 3-4 0) The thickness of the 
layer vanes in places from 1 to m and rests abruptly on coarse white 
sand of unknown depth 

Many of the coastal mangrove swamps are cut for charcoal and 
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fuel, and serve as an imp>ortant source of income. They re-establish 
themselves easily under natural conditions and should be used along 
newly built embankments as a means of preventing the wash of 
waves and undermining 

FEAT FBOFlUB FORMATION IN I<AOOONB 

On the north shore of Puerto Rico there are many places that are 
free from effective wind and wave action, but where salt i^ater flows 
inlan d by tidal movement and produces saline conditions The shel- 
tered bays, estuaries, and great lagoons east of San Juan are of this 
nature The shallow sea waters favor deposition of orgamc ooze, over 
and around which grows a halophytic vegetation showing transitions 
from salme to brackish waters and a succession of plant commumties 
from shore lines fringed with littoral swamp forest of mangroves to 
marshes of cattail, rushes, and sawgrass toward the landward side 
The mangrove swamps occur m strips bordermg on quiet salt water 
in direct connection with the sea 

In general several species of mangrove compose the swamp forest 
Of these the great bulk are red mangrove and to a less extent the 
black mangrove {Atncennia nitida L ) Other species such as Tjogun- 
culana racemoea and Conocarpua erectus, with an undergrowth of 
smaller shrubs and herbaceous plants are relatively more abundant 
landward The presence of secondary species generally mdicatos an 
mterference with the penetration of tidal salt water and the tendency 
of rams or fresh water streams to dilute penodically the salmity of 
the groundwater. 

Along the shore at sufficient depths to preclude agitation by cur- 
rents and waves, the bottom is covered with soft, black orgamc ooze 
The formation of this residue appears to be partly a result of the ac- 
tion of bacteria m the salt water By decomposmg the remains of 
manne plants and ammals a layer is formed that can be designated as 
sedimentary peat because of its similarity m origin and probably m 
chemical composition' to the sedimentary peat found m fresh water 
lakes and ponds. The thickness of the marme layer vanes consider- 
ably but m some protected localities the mud-like residue is present 
m great abundance. Its decomposition is sufficiently slow to mdioate 
that the constituents are altered anaerobically to a very small extent 
after their deposition The vanous processes ^at might produce such 
beds of fine orgamc matenal, and preserve them as marme sediments, 

* Tbasx, P D , and Hamuar, H E Some reiatton cf the orvante eonetetuente of 
ndtwmte to the/omatton of petroloum, Alwtraot u tbit Jovbnai* 33. 608 1933. 
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have not received much consideration as yet. Some sigmfioant con- 
dusions, however, may be drawn from the fact that the content of 
orgamc matter is consistently large and that its deposition is under 
salme conditions below effective wave action For purposes of com- 
parison the following profile is of mterest 

Martin Pefla type The chief distmgmshmg feature of this profile 
is the fact that it is composed of two layers, markedly different in 
texture and composition It consists typically of a surface layer of 
fibrous mangrove peat and an underlying layer of manne sedimentary 
peat The profile was collected about li km east of Martin Pefla 
railroad station from an area of mangrove swamp that represents an 
old chaimel-likc depression and connected at one time Lake San Jose 
with the Harbor of San Juan Much of the swamp forest has been 
cut-over for fuel, its surface is under water at sea level, and the en- 
trance of tide water causes sahne conditions some distance m the in- 
terior portion A detailed study of the profile brmgs out the following 

Mangrove peat 0 to 28 cm , thin surface cover of black, sticky orgamc tidal 
ooze containmg an occasional molluak shell, the sediment vanes m thickness 
from 5 mm to 1 5 cm Below it is reddish-brown, coarsely fibrous, matted 
mangiove peat which consists of a tangle of yellowish colored fine rootlets 
and largo i^dish-brown pithy aenal and lateral roots of mangrove (species 
of Rhuopkoia and Avtcennia) embedded in black, finely divid^orgamo resi- 
due The matenal contains about 3 per cent of soluble salts and has a mod- 
erately acid reaction (pH 5 6) 

28 to bl cm , finely fiber^, very dark brown to mottled, more or less 
firm mangrove peat, it consists of a large proportion of black orgamc residue 
held m a meshwork of fine yellowish rootlets and is penetrate by a few 
stout, branchmg pitlnr roots m varying states of decomposition The material 
is sahne and acid (pH 5 1) 

Sedimentary peat 61 to 92 cm . grayish-black, soft, oozy mixture com- 
posed chiefly of organic residue of the size of colloidal particles, tomther with 
gray colored fine rootlets The layer is penetrated by a few pithy roots of 
mangrove, it becomes dense and hard when dry and breaks with smooth 
fractures The content of soluble salts vanes between 3 and per cent and 
the reaction is moderately acid (pH 6 6) 

At a depth ranging from 1 to m , the underlying mineral soil is bluish 
green to gray plastic clay 

SALINIZATION OF A PSAT ABBA 

On the coastal shore of the island, between Arecibo and Barceloneta 
a line of consohdated sand dunes and limestone hills form a pro- 
nounced ndge It separates from the near-by ocean an extensive 
level marsh nearly 13 km. long and from 1 to 1} km wide, known 
locally as Cafio Tiburones. The natural outlet of the marsh is at the 
western end but numerous ditches and canals mtended to dram it 
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have faoihtated the entrance of salt water Much of the surface of 
the marsh is at or below sea level and the natural vegetation mdicates 
that in some places it is influenced by the denser salt water while 
in other parts the soil water is brackish or nearly fresh because of 
its slow diffusion 

Where the vegetation is still in a natural condition, Cook and Glea- 
son* report that it consists of almost pure stands of cattail (Typha 
anguat\folia L ) and sawgiass {Manscus jamaitxnsis [Crantz] Bnt- 
ton), while at wider intervals are small patches of reed {Phragmitea 
communis L ) and isolated thickets of shrubs The vegetation changes 
more or less abruptly toward the western end into continuous mosses 
of ferns {Aeroatxchum aureum L ) and still farther west into mangrove 
swamps where the salinity is increased by the entrance of the tides 

Ecologists are still uninformed as to the details of the ongin and 
history of this marsh The evidence of the surface vegetation as to 
the factors that operated during past periods is very shght, and there 
IS reason to beheve that the development of the maish might be due 
perhaps to a progressive submergence of the coast Since the compo- 
sition and appearance of any vertical peat section depends piimarily 
on the plant remains caused by a preponderance of species and by 
the succeshional tiends of the vegetation, a detailed study of a profile 
should reveal any changes in natural conditions 

Cafio Tihurones type The profile described below was collected 
from the eastern part of the Cafio Tiburoncs marsh, about 15 km 
east of Arccibo Its distinguishmg features display two layers of peat 
in a reversed sequence of which the lower material is coarsely fibrous 
peat, developed under marsh conditions mflucnced by brackish wa- 
ter, while the upper layer is markedly dense and heavy in texture 
and represents conditions of nearly fresh water and a rising water 
level 

Sedimentary muck 0 to 20 cm , under culti\ation, the material at the 
surface develops a black, granular muck, more or less minerahzed, it contains 
bits of fine rootlets from crops (sugar cane) and shows channels of burrowing 
insects and worms Downward it continues into sticky plastic sedimentary 
peat of heavy texture, dense, compact and hard when dry, tending to break 
into angular cloddy aggregates that later disintegrate into loose granules 
The cultivated material is neutral in reaction (pH 7 3) 

Tule peat 26 to 58 cm , black, stringy fibrous peat consisting mainly of 
soft, partly decomposed vertical stems and the rootstocks of tule {Seirpus 
sp , Eleocharts sp and others), embedded m sticky plastic orgamo residue 
derived from secondary herbaceous plants The material containa very small 

' Cook, M T , and Qliabon, H A Beologteal turvev ti thefiora of Puerto Rteo 
Joom Dept ofAgri P R 12 1-130 /Utu 1028 
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amounts of soluble salt’s, is shghtly aoid m reaotion (pH 5 0) and shows a 
tendency to compaction and Evening when dry 
58 to 63 cm , band of dark gray clayey mineral material probably due to 
flood waters, it is mottled with black orgamo residue and channeled ver* 
tically with ^rtly decomposed, flattened culms of tule sedges {Snrpiis sp ) , 
the material is moderately sahne and acid in reaction 
63 to 90 cm , coarse stnngy-fibrous tule peat, very dark brown to black, 
consisting largely of vertical, partly decomposed, more or less flattened stems 
of tule {Scirpua sp ) in a matrix of plastic amorphous orgamc residue No 
visible alterations have taken place m the matenal during the penod of time 
it has been buned by the mineral sediments The content of soluble salts is 
fairly high, and the reaction is stron^y acid (pH 4 2) 

The thickness of the layer extendfs to a depth of 1} m below the surface 
and the underlying mineral material is a bluish-gray, plastic clay 

It lb apparent that Caflo Tiburoncs first developed as a marsh 
chaiactciized by fresh or brackibh water in which tall-stemmed rushes 
{Soirpua sp ) were donunant and persisted m great abundance as the 
pioneer plant commumty The profile section also indicates a sudden 
inflow of erosion water that earned with it large quantities of clayey 
sediments Flooding, that may be attributed to a period of very moist 
climatic conditions,^" or else subsidence, appears to have continued 
down to recent times The change brought about a stand of water so 
nearly fresh that aquatic vegetation, forming sedimentary peat, re- 
placed the tule marsh The vegetation dommating at the present 
time IS obbociated m places with sobne conditions due to the entrance 
of tide water, but no particular part of it has, as yet, contnbuted to 
the development of fibrous peat 

SUMMAltY 

A bnef discussion has been given of the more important character- 
istic features of three peat profiles that are representative of coastal 
shore conditions of Puerto Rico These profiles from the tropics are 
members of a major group that includes two regional subdivisions, 
namely salt marshes such as exist along the open bays and estuaries 
of northern coastal states, and mangrove swamp forests and tidal 
marbhes of tropical coasts and islands To this maritime group of 
peat land the name halotrophic has been applied, to designate the 
fact that profile development is related to salt water or brackish 
water by the effective activity of plant commumties associated m a 
succesbional trend The peat matenals are of a distmctive nature, 
they promise a basis for paleontological correlations and they may 
be sigmficant m indicating the character of source beds of coal and 

** Reperia af Second VfmSerencc on Cydea Recorda of eftmobc eydoa in pool dopotUa 
Cnrnegie Institution Wuhmgton, 56-64 1929 
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oil, accumulating m brackish and salt water, oh or near ocean shore 
conditions. 

PALEOBOTANY — A pine from the PoUmae Eocene ^ Edwabd W 
Berby, Johns Hopkins Umversity 

The Eocene of Maryland and Virginia compnses an older Aqma 
and a younger Nanjemoy formation collectively known as the Pam- 
unkey Group, and the best general account of the geology and con- 
tained faunas is that by Clark and Martm, published m 1901 * Aside 
from imdeternimed and probably undeterminable drift wood in these 
marme beds I know of no terrestrial plants havmg been recorded from 
these deposits except the two nominal vaneties of fnutb described by 
Hollick m the volume above mentioned,* and referred to the form 
genus Carpohlhue without any suggestions as to their probable botan- 
ical afhmty These are said to have come from the Woodstock stage, 
the uppermost of the two stages mto which the Nanjemay formation 
was divided It is these same forms in all probability which were 
noted by Rufhn in the last century m one of the earliest American 
papers on fossil plants,* smco these objects are not of great rarity, 
although no one has attempted to discover their botamcal afhmty. 

Dunng the past summer Dr W Gardner Lynn of the Johns Hop- 
kins Umversity collected an excellently preserved cone of a new spe- 
cies of Pinu’t from an outcrop of the Aquia formation at Belvedere 
Beach on the Virgmia bank of the Potomac, near the type locality 
of the Aquia formation This may be appropriately named Ptnue 
lynni n sp and described as far sis the material permits 68 follows 

Pinuslynnin sp. 

Fig 1 

Cone thoroughly hgnified and much compressed, somewhat macerated at 
both the apex and base The part preserved measures 9 5 centimeters m 
length, d 5 centimeters in width, and about 1 5 centimeters in thickness, so 
that in hfe it was relatively slender That it was mature is mdicated by the 
fact that it must have been shed or blown from the parent tree and was suf- 
ficiently dried to have been buoyant enough to have been floated into this 
marme basm of sedimentation The faint impression of the seeds on the cone 
scales and the absence of any traces of seeds also indicates that these had 
already been shed Scales triangular in profile, flat basally and somewhat 
thickened distad, the rhomboidal face being about 1 2 to 1 5 centimeters 
wide by 7 or 8 milhmeters high with a prominent central transverse boas or 

* Received Deo 16, 1633 

* Clabk, W B , and Mabtim, Q G Md Qeol Survey, Eocene, 1901 

iHoluokJL Idein,p 268, e4,figt It, It 

* Rumr, Eomumd Amer Joum Boi 9 127-120 1860. 
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Fig. 1 Ptnua lynnt Berry XI Eocene, Belvedere Beach, Va 

umbo crowned with a central conical point, which does not appear to have 
been extended, but may have been abraded before fosadisation 

Among the cones of existing North American species, this Eocene form 
shows resemblances in the size and proportions of the cone aa a whole and 
of the individual cone scales to the three southeastern species Pinttt taeda 
Lmn4, Ptnua lUtottit Engelmann, and Ptnua canbaea Morelet I suppose 
that too much reliance cannot be placed on resemblances of what, after all, 
are superficial features, but I give them for what they may be worth That 
these resemblances are really objective is indicated by the fact that if the 
specimen had not actually been dug out of Aqm sediments I should have re- 
garded it of Pleistocene age in spite of the fact that the lignification is more 
advanced than is usual in material of Pleistocene age 

Although Ptnua is a reasonably ancient geological type and charactenstio 
cones are found m this region m the late Lower Cretaceous (Patapsco forma- 
tion) as well 08 in corresponding honsons in Europe, none have been en- 
countered in the middle Atlantic states in the long interval between the Up- 
per Cretaceous and the Pleistocene 

Ptnua IS, of course, present in western North America and on the other 
north temperate continents during the Eocene, Ohgocene and Miocene, but 
IS usually represented by woods or impressions of the foliage and actual 
cones are relatively rare 

Compansons with described fossil cones afford nothing of pertinent mter- 
est I assume, from the character of the oone scales and the resemblance to 
the existing species mentioned above that the present fossil belongs in the 
Pitch pine section of the genus 

The present occurrence is of great mterest as it gives a hint at least of the 
character of the vegetation which clothed the shores of this region in early 
Eocene tune, its essentially temperate character and the contrast which it 
suggests between this region and that of the shores of the Mississippi Gulf 
embayment where the very extensive known flora contained so many im- 
migrants from more southern latitudes * 

' Bbbbt, E W us Oeol Survey Prof Paper 156 1080 
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PALEOBOTANY — Pliocene in the Cuenca Basin of Ecuador}' Ed- 
ward W Berry, Johns Hopkins University 

In 1932 Dr George Sheppard of Guayaquil, Ecuador, transmitted 
to the U S National Museum, a small collection of freshwater in- 
vertebrates from two locahties near the towns of Biblian and Paccha 
in the Cuenca Basin of southern Ecuador 

This was desenbed by Marshall and Bowles* who enumerated 3 
gastropods and 2 lamelhbranchs— all new, which suggested compari- 
sons with the so-called Pebas molluscan fauna fiom eastern Peru’ of 
probably Pliocene age 

Recently I received from Dr Roy E Dickerson, Chief Geologist of 
the Atlantic Rohmng Company, two small collections which he made 
in the Cuenca Basm of Ecuador in 1927 These, although small, are 
of considerable interest The first of these comes from an outcrop on 
the road from Biblian to Cuenca in the Azogues valley, where there 
IS a good exposure of what Wolf many years ago noticed and referred 
to as ''Arscnisca de Azogucs "* The exact locality is along the Bibhan- 
Cuenca road on the right side of the Rio Azogues, 16 kilometers south 
of the town of Biblian and 3 or 4 kilometers above the juncture of the 
southerly flowing Rio Azogues with the northerly flowmg Rio Gualua- 
bamba to form the easterly flowmg Rio Paute 

The second locohty is 3 1 kilometers southeast of Bibhan in the 
Azogues valley and on the left side of the valley The material from 
the latter locality is a compact, somewhat bitummous, neutral gray 
(K in Goldman and Merwin’s color chart for sediments) shale which 
has the appearance of being a devitnficd volcanic ash No tests have 
been made to determine whether or not it is a true bentomte I have 
not found any certainly determined plant fragments m this shale, 
but it does contam numerous cypnnodont hsh scales, one of which is 
figured m the present paper One of these is shown m Fig 1 and is 
seen to be nearly circular with concentno growth hues and the usual 
longitudinal grooves on the anterior half It is typically cycloid and 
may represent the same species of fish as that desenbed by White 
(see infra) from the Loja Basin 

The material from the southernmost locality, first mentioned above 
18 of two sorts — a whitish or hght gray paper ^ale with plant remains 

‘ ReceiYod Dee 1083 

* Mar<4hall, W B , and Bowuofl. £ 0 Nbw frfKvfaler MoUueUb from Ecuador 
U B KaU Moa Proo 82 art 5 1032 

* For a aummary of the literature on Pebas see Oabdnidb, J A This Joubnal 17 
806-800 1027 

* Wolf, T Vu^m cMvUxficoc par la RepubUea del Scuadar^Rdaoxon de itn P«ve 
9^opxod;mparlaPTmnc\addA%uay,pp 88-86 1870 
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and a slightly darker and more silty material with moUuscan remains, 
which latter have caused more or less calcareous cementation. 

The molluscan remains comprise a single specimen, doubtfully 
identified with Potamolithoides btbhantia Marshall,* and a large num- 
ber of specimens of a freshwater gastropod, which Mr Marshall 



fig 1 Cypnnodont liHh arale 
Fig 2 I eaflet of ifaerolobtum t«nu\foUum Englehardt 

slates (letter of November 25, 1933) represents a new genus resem- 
bling Gyrolonia and other Ktreptomatidac of the southern Umted 
States The paper shales contain fish-scales like those from the previ- 
ous locality and many fragmental y impressions of plants Only one 
of thcbe lb sufficiently complete to pernut of identification and this 
proves to bo a leaflet of Macrolobium tenwfohum Engelhardt* de- 
scribed originally from Loja, Ecuador This specimen is shown m 
Fig 2 In this connection it is pertinent to call attention to the small 
cypnnodont fish desciibed by White^ from the Ixija deposits as Cam- 
onellus diurnoriinus gen ct sp nov The present scales are somewhat 
larger than White had, but he mentions one specimen whieh indieated 
a fish twice the size of his complete specimens 

I discussed the Loja flora m 1925 and concluded that it represented 
a late Tertiary, and very probably a Phocene assemblage, preserved 
in water laid sediments, largely volcamc ashes and at a lower altitude 
than that at which its existing representatives are now found ' More 

* Marshall and Bowlss Op eit p 4, pi 

* Enqslhabdt, H Abb Senck Naturf Bd 19 20, vl $,fig 17 1895 

T Whits, E I Ann Mac Nat Hut ser 9,20 519-522 iwi 

■ Bsbbt, E W Johns Hopkins University Studies in Oeology No 10 79-136, 
fjegt.tfpCt 1929 
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recently through the kind cooperation of Professor Clodoveo Camon 
of Loja I have received material from a total of 18 localities m the 
Loja Basm scattered from the nudo of Cajanuma at the southern end 
to a locahty 6 kilometers north of Loja 

Similar late Tertiary deposits have a considerable areal extent in 
the tnbutary valleys of the Rio Catamayo east and south of the town 
of Malacatos which is 27 kilometers south of the town of Loja Engel- 
hardt, in the paper already cited, recorded similar plant-bcarmg ma^- 
tcrial from Tablayacu in the valley of the Rio Jubones, north of the 
nudo of Acayana 

The present occurrences m the Cuenca Basm demonstrate the pres- 
ence of similar continental deposits a considerable distance farther 
north than was hitherto known, so that now we have actual records 
of the presence of such deposits over a distance of at least 170 kilo- 
meters from Biblian on the north to Malacatos on the south Whether 
all these represent the reworked remnants of a smglc great volcamo 
eruption in Pliocene times and whether the resulting sediments once 
formed a continuous deposit is not known Some of the deposits in the 
Loja basm are horizontal and in any event were formerly more exten- 
sive than they are now All are undoubtedly of approximately the 
same age The fossil plants in the Loja basin occur at altitudes be- 
tween 7000 and 7300 ft , those in the Cuenca basin at an altitude of 
about 8000 ft Both aie now m the tempeiate altitudinal zone, where- 
as the fossil plants are mostly meosphytic types of the tropics and 
indicate not only a much lower altitude at the time they were bvmg, 
but also a better distributed rainfall than that of the present m the 
Cuenca and Loja basins 

In considermg the correlation of these mter-Andean deposits with 
those of Pebas m eastern Peru, attention should be called to the Pho- 
cene fossil plants which have been dcsonbed from the Rio Aguaytia 
m eastern Peru from beds which are probably a part of the same 
formation os those contaimng the so-called Pebas molluscan fuana, 
since apparently malacologists never read geological or paleobotamcal 
papers This small but exceedingly mteresting flora* seems clearly to 
bo of Pliocene age and contains several species which are also present 
in the Loja Basin 

' Dirr\, E W Johns Hopkins University Studies in Geology No 6 163-182, 
pU 1,S 1026 
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PROCEEDINGS OF THE ACADEMY AND 
AFFILIATED SOCIETIES 

ANTHROPOLOGICAL SOCIETY 

The Anthropological Society of Washington at its annual meeting held 
on January 16^ 1934, elected the following officers for the ensuing year 
President^ Matthew W Spirlinq, Vtce-presidenL Frank H H Roberts, 
Jr , Secrstarj/, Ii'rank M Slteler, Tieasurer, Henry B Collins, Jb , 
Vice-President of the Washington Academy of Sciences, Matthew W Stir- 
ling, MemberH of the Board of Managers, Birpn Bonnertea, George S 
Duncan, Herbert W Kbiegpr, William Duncan Strong 
The following is a report of the membership and activities of the Society 
since the annual meeting held on January 17, 1933 


Membership 

Ijife members 3 

Active members 40 

Associate members 0 

Honorary members 22 

Corresponding members 22 

Total 99 

Deceased 

Active members 1 

Honorary members 1 

Total "a 

Resigned 

Active members 3 

Aseooiato members 3 

Total 6 

New Members Active 2 


The Society lost through death the following members Honorary Prof 
W H Holmes, one of the founders of the Society and a past president, 
active Captam Robert R Bennett 

Members elected during the year were Mrs Margaret Welpley and 
the Honorable Dr Pedro M Akcaya, Minister of Venezuela 
The financial btatement (Treasurer’s report) is as follows 


Funds mvested in Perpetual Building Ass'n $1114 06 

21 shares Washington Samtary Improvement Co , par value $10 
per share 210 00 

2 shares Washington Sanitary Housing Co, par value $100 per 
share 200 00 

Cash in bank 246 04 

Total $1770 10 

Bills outstanding 


Total $63 76 63 76 


Net Balance $1706 86 


Papers presented before regular meetings of the Society were as follows 
January 17, 1933, d43rd regular meeting, The probable route of DeSfAo 
through the Southeastern Skdes, by Dr John R Swanton, ethnologist, Bu- 
reau of Amencan Ethnology 
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February 21, 1933, 644th regular meeting. Folk-lore tn aome languages of 
northern India, by Dr Biren Bonnebjba of the Foreign Mission School, 
Cathohc Umversity 

March 21, 1633, 645th regular meeting. Daily life of the James Bay Cree, 
by Dr JohnM Cooper, Cathohc University of America 

April 18, 1933, 646th regular meeting, The cultures of Stone Age Man in 
the Old World, by L Lornis. Wedlock 
October 17, 1933, 647th regular meeting. Notes on southeastern aboriginal 
history, by Dr John R Swanton, ethnologist. Bureau of American Eth- 
nology 

November 21, 1933, 648th regular meeting, Itdigion of the eastern Cree, 
by Dr John M Cooper, Cathohc University of America 
The regular December meeting was cancelled by the Board of Managers 
All regular meetings wore hold in room 43 of the new National Aluseum 

Frank H H Roberts J r Secretary 


GEOLOGICAL SOCIETY 
506ih meeting 

The 506th meeting of the Society was held in the Assembly Hall of the 
Cosmos Club, Oct 25, 1933, President C N Fenner presiding 
Informal communication — W H Bradley present^ graphs showing the 
existence of a 10 year cycle in the growth rings of sihcified coniferous wood 
from the upper part of the Green River formation (Eocene) of Wyoming 
It seems probable that this oychc growth is to be correlated with the cycle 
of sun spot numbers though it may well have been modified by other factors 
Discussed by Mr F E Matthes 

Progtam Chab B Hunt Tertiary strurtwal history of parts of north- 
western New Afexrco — The structural deformation of the southern San Juan 
Basin, New Mexico, is closely related to important nearby uplifts These up- 
lifts are The Zum Mountains, an asymmetric antichne with bteep west 
flank. Mesa Lucero, a broad gentle dome abruptly faulted down on the east 
side, Sandia Mountain, a block mountam, tilted east and downfaulted on 
the west, and the Nacimiento Range, an asymmetric antichne with local 
reverse faulting along the steep west flank 
Several groups of rocks m the region contribute to determining the se- 
quence and age of the deformation The earliest are Cretaceous sedimentary 
formations which comprise most of the surface rocks The porphyntic lavas 
erupted by the Mount Taylor volcano overlie the northward tilted and 
folded Cretaceous, and wore followed slightlv later by sheet basalts erupted 
on erosion surfaces around Mount Taylor The fluviatile Santa Fe formation 
of this region was apparently deposited in the topographic depression that 
resulted from the down faulting of the graben between Mesa Lucero and 
Sandia Mountain The deepest part of the depression was probably near the 
present Rio Grande, and successively younger beds overlapped the sides of 
the subsiding trough Random collections of vertebrate fossils indicate late 
Miocene and Pliocene age, but the Santa Fe locally overlaps erosion surfaces 
only 100 feet above arroyo bottoms and only 50 feet above flood plains in 
which the arroyos are mcised Accordingly, some of the youngest Santa Fe 
beds may be younger than Phocene The sheet basalts around Mount Tay- 
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lor aeem to be about the same age as the lower part of the Santa Fe, and the 
Mount Taylor eruptions are therefore probably middle or late Miocene 

The deposition of the Santa Fe followed all except the very latest block 
faultmg in the graben The faulting had therefore mostly taken place before 
late Miocene but continued into the Phocene The northward biting and 
associated folding of the southern San Juan Basin involved the early h^cene 
Wasatch formation but had occurred before the eruptions of Mount Taylor 
The deformation was produced by the uplifts of the Zuni and Lucero regions 
which can, therefore, be hmitod as post-early Eocene and pre-lato Miocene 
There is stratigraphic evidence that Sandia Mountain was formed oontem- 
poranoously with the graben faulting The Santa Fo is involved in the latest 
movements at the north base of the mountain the same as farther east 

The Nacimiento uplift is post-early Eocene for the Wasatch is turned up 
steeply along the west flank The presence along the range of undisturbed 
erosion surfaces at roughly the same elevation above present drainage as the 
basalt-covered surfaces around Mount Taylor indicates that the Nacimiento 
Range is pro-basalt in ago Romck has reported that the Santa Fe is mvolvod 
in the Nacimiento uplift There is a transition zone a few miles wide at the 
south tip of the uplift and north edge of the graben, and late movements of 
block faulting in this transition zone involve the Santa Fe as they do farther 
south in the graben But so far as now known the Santa Fo is not involved in 
the uphfting The fact that the Santa Fe locally rests on only shghtly dis- 
turbed erosion surfaces sloping from the Nacimiento is confirmatory evi- 
dence that the uplift is pre-Santa Fo Its date therefore is probably post- 
early Eocene and pre-late Miocene {Author’s abstract ) 

Discussed by Messrs Slabs, G R Mansfillo, Trask, Rubey, and 
C S Ross 

C P Ross and Charles Milton Strattqraphir correlation by heavy mtn- 
ei all in Paleozoic beds in Idaho — In order to assist m the stratigraphio corre- 
lation of the different Paleozoic formations m the Bay Horse region, Idaho, 
a study was made of the heavy mineral content of 46 specimens from this 
and neighbonng areas The specimens were not collected with this purpose 
in mind and a number wore unsuited to it All the rocks studied were thor- 
oughly cemented, largely rocrystaUized and metamorphosed to a greater or 
less extent Some h^ undergone intense contact metamorphism Many 
oontamed abundant flaky carbonaceous and argillaceous material In spite 
of these disadvantages the results are sufficiently disbnctive and consistent 
to have suggestive value m correlation The pnncipal question was as to the 
correlation of certain contact metamorphosed beds in tne western part of the 
Bayhorse region Eliminatmg from consideration minerals of probable syn- 
gonetio origin, the detntal heavy minerals in these beds accord closely with 
those m b^ of Imown Carboniferous age in the Hailey quadrangle and are 
quite different from the assemblages of detntal heavy minerals found m 
any of the older rocks studied This fact accords with other evidence and the 
conclusion is regarded with confidence Other distmctions can be made on 
the basis of differences in the assemblages obtained from different rocks but 
these are somewhat less positive 

In general, the results of the study indicate that even m sedimentaiy 
rocks poorly adapted to it by reason of induration and metamorphism the 
mvestigation of the content of detntal heavy minerals may yield information 
of value {Authors’ abstract ) 

Discus^ by Messrs Flnnbr and Fbrouson 
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Eugene Callaghan Some aspecta of the geology ^ the Caacade Range tn 
Oregon — ^The results of field work m the Cascade Kange south of Mount 
during two seasons — one of which was under the direction of Prof 
A F Buddington — as well as the data published by other workers, permit 
a few generalizations concermng some oi the geological features of tou large 
region of volcanic rocks In a certain sense the Cascade Range is the dis- 
sected western margin of the large plateau-hko area of dominantly voloamo 
rocks m the northwestern part of the Umted States This is particularly 
true of the range in Cidifomia and in the southernmost part of Oregon, but 
farther north topographic features, distnbution of rock types, and linear ele- 
ments appear wmoh distinguish the Cascade Range from adjacent physical 
divisions 

For the geologic description it is oonvement to divide the range south 
of Mount Hood into two parts, to which the terms Western Cascades and 
High Cascades are applied This is largely on the basis of a pronounced un- 
conformity in the stratigr^hio sequence of lavas and consequent topograph- 
ic differences The High Cascades is the easternmost belt and is charac- 
terized by rolling upland, partly or wholly preserved voloamc surfaces, and 
volcamo cones in various states of preservation The Western Cascades is 
chuaotenzed by deep dissection, lack of preserved uplands, and long ndges 
sloping toward the major drainage lines 
Tlie rocks of the High Cascades are greatly varied, but the western mar- 
gin of the area is composed chiefly of ohvine basalt which extends in long 
tongues down valleys in the Wostom Cascades Ihe largo cones appear 
to consist chiefly of hyporsthene andesite The lower limit of ago of the rooks 
of the High Cascades is not known, but they are believed to be largely of 
Pbocene and Pleistocene age They have not been deformed appreciably 
The older rocks of the Western Cascades are divided into two groups on 
the basis of dominant rock type and associated structural features One 
group IS characterized by black glass-beanng lavas which are chiefly andes- 
ites but contain some basalt These occur in two areas along the western 
margin of the Western Cascades — one m the Rogue River Valley area and 
the other along the east side of the Willamette Valley In most places those 
rocks dip to the east or northeast Those m the Rogue River area range m 
age from Eocene to middle Miocene The second group occupies the re- 
mainder of the Western Cascades and is characterized by labradonte andes- 
ite, but contains many other varieties Because these flows are heterogene- 
ous, deformation structuros cannot bo readily ascertamed but both warp- 
ing and faulting have been noted These rocks are younger than most of 
the black lavas but are beheved to be largely of Miocene age 
Linear elements of the Cascades include the elongate outhne of the range 
as a whole, a line of qmcksilver deposits on the western margin between 
Black Butte and Rogue River, a line of complex sulphide mineral deposits 
which coincide for the greater part of its len^h with a hne of stocks, dikes, 
and plugs of porphyntio dionte and granodionte extending almost tnrough 
the center of the Western Cascades, and the belt of voloamc cones in vanous 
states of preservation extending throughout the High Cascades 
The ten mineralized areas have a recorded production of approximately 
$1,000,000, almost entirely m gold from the oxidized portions of sulphide 
veins In the unoxidized condition these veins are charaotenzed by sphaler- 
ite, galena, chaleopynte, and pynte Tetrahednte, boumomte, and arseno- 
pynte occur m some veins Quarts is the diid gangue mineral, but many 
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othdn occur — including johannsemte, a new manganese mineral described 
by Mr BohaDer Some evidence of ar^ soning of minerahsation was found 
(Author^ 8 abstract ) 

507th mbetinq 

The 507th meeting of the Society was held m the Assembly Hall of the 
Cosmos Club, Nov 8, 1933, President C N Fbnneb presiding 

Informal communxcattons — Pabkbb Tbask reported on two pubhcations 
of the results of the German Atlantic Expedition of the Meteor in 10^ to 
1927 The expedition studied all features of the Atlantic Ocean between 
latitudes 20° N to 60° S The pubhcations of tho Expedition are expected 
to provide the greatest advance in oceanography since the Challonger Ex- 
pedition One of the reports by H Wattenberg is a comprehensive treatise 
on the calcium carbonate and carbon dioxide content of the sea water It 
contains many tables relating to the factors influencing the solubihties of 
these substances in the sea water Maps are presented to show that the 
saturation of the surface water with calcium carbonate increases from 100 
per cent m the southern part of the South Atlantic to 160 per cent at the 
equator The water below a depth of 100 fathoms is reported to be between 
90 and 100 per cent saturated with calcium carbonate The influence of boron 
IS Ignored in the computation of these figures If they are corrected for boron, 
they become about 50 per cent greator for surface water, but not much 
greater for subsurface water which has a lower pH The second report by 
Wust discusses the circulation of the bottom water It contains many tables 
and maps among which is one emphasizing tho northward drift of Antarctic 
water at the bottom of tho Atlantic 

Discussed by Mr Bradley 

A R Harwick exhibited a specimen of Cwulea gtgantea from the lower 
Eocene Aquia formation collected at Fort Washmgton which contained a 
pearl-hke growth 

Program Charlfb B Rfad and Roland W Obown Genus Tempskya 
in toeitern North America — ^The fossil ferns callod Tempskya differ from the 
common modem ferns m having a trunk known as a “false stem ” Exter- 
nally these fossils have the appearance of petrified palm trunks, but trans- 
verse sections of well-preserved specimens reveal their true fem nature 
Buch sections usually show a number of horseshoe-shaped stems embedded in 
a mass of roots, the latter being fairly uniform m sue, circular m cross-soo- 
tion, and smaller than the stems 

The first American Tempskya came from the Patapsco formation of Mary- 
land and was called Tempskya whitei by Berry m 191 1 In 1924, A C Seward 
described a fine specimen collected from sediments of Colorado age in Mon- 
tana and called it Tempskya knowUont During the past few years field work 
in southeastern Idaho, west-central Wvoming, and eastern Utah has resultSd 
in the collection of much new material which it has been tbe pnvilege of the 
authors to study Although the authors are not ready to pubUsh the details 
of this study, enough information has been accumulated to show that these 
collections contam at least two new ^cies of Tempskya Anatomical details 
throw new hght on the habits and ammties of the genus It is becommg ap- 

K nt that these Tempskyas may be very helpful in the stratigraphic corre- 
>n of the Cretaceous deposits contaimng them (AtdAors* obstrod ) 
Discussed by Messrs Burrs, G R Manstibld, Misbb, and Gbioos 
J C Rbbd Oraveb-fiUed basins in the Net Perce National Forest, Idaho — 
The Nes Perce Forest of north central Idaho embraces on area m the Clear- 
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water Mountaina id which are at least half a doien small bamiiB that oontain 
aiinferouB gravel Three of these, those of Elk, Newsome, and Meadow 
Creeks have been examined m some detail The basins studied range m 
length from about 5 to about 10 miles and are about 3 miles wide Ei^ is 
surrounded by a bed-rock divide broken only by the narrow, V-shaped can- 
yon of the stream that drains it Where the basins have not been trenched 
during the present erosion cycle, the quiet, meandering streams wandering 
through them are entirely out of harmony with their actively eroding por- 
tions farther downstream The seiliments in the basins probably once cov- 
ered a considerably greater area than at present as is indicated by isolated 
patches of gravel on certain interstream divides 

The size and shape of the basins, and their location in a region where the 
bed rocks offer about the same resistance to erosion, appear to rule out the 
possibility that they were excavated by simple erosion at the heads of cer- 
tain streams, whereas farther down their courses, the some streams flowmg 
over the same kinds of rocks cut narrow gorges But, the basins do appear to 
be at least in part erosional because the floors of the basins extend as benches 
well up into the basins’ tributary valleys except those which enter from the 
west sides 

The western sides of the basms are straightcr and bteepor than the others 
and in one placer pit, along the western edge of Elk Creek basin, Lmdgron 
actually observed a vertical fault separating unconsohdated sediments and 
gneiss Large blocks of Columbia. U\ a, more than a square mile in area, have 
been let down approximately 1000 feet along a fault that still forms a well- 
defined scarp that bounds Meadow Creek basin on the west The basins ap- 
pear to be gravel-covered portions of a pediment-hke erosion surface cut 
off from their normal outlets by structural movements This pediment- 
hko surface was formed below an older somewhat deformed erosion surface 
that in this vicimty ranges in altitude between 4500 and 8000 feet above sea 
level (Auihor’aabttraLt) 

Difacussod by Messrs Aldan and Bradlli 

H M Eakin An au idental large scale model of diastrophic action — Levee 
building across old clay-filled basins of cutoff lakes in the Mississippi Valley 
IS frequently compheated by shear failure of the foundation, persistent sulv 
sidcnce of embankment materials, and extensive displacement and deforma- 
tion of clay formations adjacent to the growing levee In 1931 one of these 
failures at Ward Lake, near Sherurd, Mississippi, was studied in detail 
throughout the penod of inslabihty 

Immediately following uutial failure of the foundation, profiles were run 
daily over some 25 ranges at right angles with the levee line and correspond- 
ing with the standard 100-foot stations of the location survey After the first 
few days weekly surveys were substituted and these contmued until the 
levee finally bec^o stable and was topped out 

In addition to recording topographic changes, about 140 borings were 
mode on throe selected ranges to determine final underground distribution 
of fill material Also, observations were made covering phenomena of ex- 
pansion and compression, of elevation and subsidenco, and honsontal migra- 
tion of surface areas, of folding, faulting and mass deformation of the surface 
stratum and of upward migration of clay and local emergence of clays and 
water at the surface The old lake bed at this place is about half a mile across 
The original clays are 15 to more than 75 feet deep, and overhe gntty sands 
and gravels The surface clays are oxidised and somewhat toughened down 
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to lowest water level, some 10 feet below the surface Below this the deeper 
clays are wet, blue, and soft, containing about 15 per cent by weight of wa- 
ter 

The first re-adjustment was a general mnking of the faulted-off portion 
of the fill from a few inches to about 10 feet on the vanous ranges, and com- 
pensatory uplift along the toe hno of the new fill These movements together 
comprised a rotation of an elongated body of fill inatenal and underlying 
cl^ At the ends of this pnsm transverse faults appeared, with opposite 
differential displacements on the two sides of a relatively undisturbl^ axis 
of rotation 

Filhng operations from this tune onward ronrontrated on dumping ma- 
terial across the fault hno onto the subsiding limb of this rotating pnsm The 
rotation persisted in this zone throughout subsequent operations Alcasure- 
ment of subsidence was earned on by crow-foot method until it had a- 
mounted to 96 feet and was then discontinued Total subsidence along 
the fault line must have been several hundred feet 

Along the line of imtial uplift at the outer margin of the zone of rotation 
there appeared, as operations continued, a system of verti&il block faults 
The blocks tended at first to spread shghtly apart, then all tilted their tops 
back toward the levee so that each rested inchncd upon its neighbor The 
zone as a whole continued to show tension and spreading Eventually clays 
were faulted upward along certain hnes among the blocks and both clays 
and water appeared at the surface along these lines 

The next distinctive zone outward from the levee bordering on the zone 
of imtiol uplift and subsequent spread and clay extrusion was that of the 
outward hmb of the initial uplift feature This limb moved outward and 
shghtly upward without notable deformation It is apparently a neutral 
zone of deformative forces, giving a zone of structural integnty However, 
this zone represented a maximum of honzontal movement and a minimum 
ratio of vertical to honzontal displacement This ratio was about 1 to 10, 
elevation amounting to 25 feet against horizontal movement of about 250 
feet 

Next outside the zone of structural integnty there developed a zone of 
compression, mamfest at first in simple flexures of the crust that gradually 
became overturned folds and thrust faults Both overthrusts and under- 
thrusts developed, but overthrusting was predominant Several grabens 
developed in which a sinking stnp of land was ovemdden from both sides 
and finally buried completely This zone of compression widened by develop- 
ment of new flexures at its outer margin Each flexure went through about 
the same history of overturmng, faulting, over nding to a position of stabihty 
on the succeeding block and then moving outward with the latter in about 
the same relative position 

Outward beyond the last flexure of the zone of compression was a final 
zone of disturbance, charactenzed by simple uplift receding from a maximum 
of 2 to 4 feet at the toe of the flexure to zero out 150 to 200 feet beyond 

Beneath the tilting blocks and emergent masses of clay in the zone of 
tension and beneath the deformed surface member m the zone of compres- 
sion the olajrs penetrated by borings showed a lack of original structure and 
cohesion, clearly due to fiowage In the zone of compression this condition 
was charactenstio of the clays from about 10 to 20 feet below the surface 
At the margin of the zone of rotation this condition was found under fill 
at vanous depths, down to about 55 feet 
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It IB plain that the general phenomenon is energized by the head of new 
fill placed in the embankment This ib supportable up to a certain intensity 
by cohesion and friction m the underl3rmg and adjacent clays, part of the 
load being transmitted to admcent lands by the structural stren^h of the 
upper member of the clays Shearing stress is thus at zero under tM central 
part of the fill and at maxima near its margins The development of actual 
shear at one or the other of the margins of new fill results in rotational sub- 
sidence and displacement of underlying clay Subsurface currents in the 
clay are the obvious explanation of the rotation of the fault blocks in the 
zone of initial uplift and tension, the dragging of stnps of land over and 
under each other in the zone of compression and the elevation of the land 
suifaco in the outer zone of simple uplift 

The horizontal extent of subsurface Howage naturally has exceeded surface 
movements m all situations Where surface migration has amounted to 250 
foot, the increment in cross-soction area of lands of the outward zones mdi- 
cates at least 250 foot additional movement of the undorflowing sheet of 
clay 

The phenomena of the Ward Lake occurrence are generally charactenstio 
of similar occurrences at many other old lake sites in the Valley This order- 
hness suggests that the general phenomenon is controlled by defimte and 
perhaps broadly applicable mechanical laws If these laws are sufficiently 
general to apply to diostrophic action on a continental scale it would appear 
that we should be able to identify in the geologic structures of our mountain 
systems the same geneial zones of differential fortes and movements, 
namely 1 A zone of subsidence, perhaps mamfest as an off shore deep, or 
inland grabon generally parallel with the shore fine or mountain axis 2 A 
zone of moderate uphft, expansion, mtrusion and extrusion, 3 A zone of 
moderate deformation and absence of extensive igneous members, 4 A zone 
of compressional folding and faulting with marked overtbrusting, under- 
thrusting and local grabens, diminishing to overturned folds and finally to 
simple step folds, 5 A plateau region of simple structure, falhng off m eleva- 
tion approximately with the dip of the youngest beds to finaUy merge with 
an undisturbed plain (Aulhor’a abitraci ) 

Discussed by Messrs C W Wriout, Cooke, G R Mansfield, J C 
Read, Rubli, Aldln, Hi-nukickb, Babwick, Butts, Brown, 'I'rask, 
Bradley, and IIlwept 

508tU MFETINa 

The 508th meeting of the Society was held at the Cosmos Club November 
22, 1933, President C N Fenner presiding 

Program C H Dank and W G Pierce Foml nnk-holea tn Cretaceow 
beds of Prowers County, Colorado — In a small area in see 6, T 22 S , R 44 
W , Prowers County, Colorado, the exposed Upper Cretaceous rocks record 
the former presence of three sink-holes, between 100 and 200 feet in diameter 
and from 150 to 250 feet apart Collapsed and brecciated masses of the 
Smoky Hill marl member or the Niobrara formation occur in the central 
parts of two of the subsidence areas and collapsed masses of the Hays lime- 
stone member of the Niobrara occur in all thrM These collapsed masses are 
in contact with the upper part of the Carhle shale, which normally underbes 
the Niobrara formation, and is about 200 feet thick l^me of the collapsed 
filling has thus dropped 65 feet, — the thickness of the Hays limestone A 
normal fault which may have preceded or accompanied the subsidences ex- 
tends northward between them It has a downthrow of perhaps 20 feet to 
the west 
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The sink-holes are attnbuted to removal of soluble material from the 
Greenhorn limestone, which underhes the Carhie shale, or possibly to re- 
moval of soluble salt and gypsum from Permian rocks at greater depths, 
with subsequent natural stoping upward through the overlying rocks The 
solution may have been first locahi^ and aided by downward watei circu- 
lation along the small fault 

The time of collapse can not be closely dated It took place before the im- 
mediately superjacent topography was developed, for the Smoky HiU marl 
does not now crop out within two miles of the sink-holes, from which it has 
evidently been stnppeil back by erosion The collapse probably occurred at 
some time after the irregular bilding and faulting that has in places in 
western Kansas and eastern Colorado deformed the 'I'ertiary s^iments 
which form the surface of most of the High Plains This deformation should 
locally, in faulted areas, have allowed downward percolation of ground 
water to soluble honzons (AtUhor',’ abstract ) 

Discubsod by Messrs Ricl, Mi8i.R, Thompson, Turner, McKnioht, 
Johnston, and M&inzer 

Philip B King The Cretaceous of WeU Texas — Mesozoic deposition be- 
gan in trans-Pecos Texas in a geobynchne whoso trend cut across that of 
older Paleozoic structural lines In this area, which lies in the western part 
of trans-Pecos Texas, a groat thickness of sandstone and finer clastic sedi- 
ments was laid down in late lurasuc and early Cretaceous time This was 
followed by the deposition of a great mass of limestone in the geosyncline, 
but to the northeast the beils of eqmvalent age are thinner, and eliange first 
to a nentic marly facies, and then to a bandy marginal faeies that overlapped 
the Paleozoic rocks The form and dimensions of the limestone mass are 
comparable to the early Paleozoic limestones of the southern Applarhian 
goosynchne The hmestones are followed by Upper Cretaceous manne shaly 
beds which puss upward, east of the Jurassic and Jiower Cretaceous geo- 
synchnal area, mto continental beds with an increasing amount ol volcamo 
matenal toward the top That the volcanic material ib indicative of the be- 
ginmng of a period of diastrophism is suggested by its association with con- 
glomerates which contain fragments of the older rocks The center of ac- 
tivity must have been to the west, however, for the well rounded pebbles 
have probably traveled a great distance from their source Finally, the 
diastrophio movement culminated at the end of Cretaceous deposition, and 
the rocks northeast of the geosyncline were broadly folded and deeply 
eroded In early Tertiary tune, lavas were spread widely over the eroded 
rooks east of the geosynclme, and in places also overlapped the strongly 
folded rocks of the geosynchnal area {Author^ » abstract ) 

Discussed by Messrs Sears, Hess, and Stephenson 

F E Matthbs Wtnd^faceted pebbles from the glaetal drift of Nantucket — 
A senes of pebbles was exhibited showing successive stages in the production 
of faceted forms by sand blast action — beonmng with a pebble having one 
incipient facet, and leading up to typical “dreikanters" and other multi- 
faceted forms Cntena were present^ for distinguishing wind-cut facets 
from stream-out, glacial, and joint facets The distinctive feature of all 
wind-cut facets is the sharp, clean cut terminal edge at the leeward border 
The windward border is commonly rounded, often grooved Facets cut on 
convexly curved pebbles tend to become nearly plane, sometimes shghtly 
concave On multifaceted pebbles that have h^ a long and varied eohan 
history nearly all the facets may be bounded by sharp edges in consequence 
of the progressive encroachment of new facets on old ones 
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Stream-cut and glacial facets seldom have sharp, clean edges, as the 
fluvial and glacial processes work rudely, each in its own way Joint facets 
as a rule have sharp edges, but these are in detail ragged and sphnteiy 
Their surfaces, though approximately plane, likewise are m detail rough and 
broken by minute scarps, scales, and other irregularities 

High polish iH not an invanable oharacterihtio of wind-faceted pebbles 
Many of the moat beautifully faceted pebbles on Nantucket, although well 
preserved, have a dull, mat fimsh This is due, probably, to their having been 
cut by coarse sand driven by violent gales A finer abrasive, actual^ by 
moderate winds, would doubtless have given them a more perfect, gleaming 
pohsh 

Wind-faceted pebbles have been found in the glacial deposits of Nan- 
tucket, Martha’s Vmeyard, and neighbonng portions of the main land by 
several observers, notably by 8haler, Gulliver, W M Davis, Woodworth, 
and Kryan, yot there is still uncertainty as to the time when the sand blast 
action prevailed Wind-cut pebbles abound in the hummocky kame moraine 
that covers a large part of Nantucket, but that deposit, having been much 
disturliod by the overriding ice, afTords no satisfactory clew to the penod of 
eohan activity Much clearer is the evidence presented by the Squam Head 
bluff It shows the wind-cut pebbles in place, in thin layers of gravel associ- 
ated with beds of compact sand that are gently flexed and only locally con- 
torted These beds, ^0 feet in .aggregate thickness, are beheved to form part 
of an outw’iHh apron that was laid down in front of the continental ice 
sheet They rest on the eroded surface of a body of old, blue gray till, and are 
capped by a thin layer of later, buff colored till, in all probabihty of Wis- 
consin age 

Now it IS a notable fact that the pebbles m the sandy beds have the same 
fresh, almost un weathered appearance as those in the overlying till It seems 
entirely pnjbablo, therefore, that the two deposits are essentially contem- 
poraneous Indeed, the interpretation that seems best to fit the facts is that 
the sandy bods were deposited in front of the advancing Wisconsin ice shoot 
and ultimately were ovemddon by it 

All the evidence tends to show that the outwash apron was laid down sub- 
aenally — the ocean level at that time being lowered presumably by reason 
of the storage of water in the ice sheets on the continents It may be con- 
cluded, therefore, that the sandblast action which shaped the i>cbble8 took 
place on the bare surface of the outwash plain that stretched in front of the 
Wisconsin ice sheet while that ice sheet was approaching its maximum ex- 
tension Perhaps it was effeotod by violent anticyclonal winds that were 
generated over the expanse of ice (Author^s abstract ) 

Discussed by Messrs Alden, F G Wells, Thompson, Stephenson, and 
Fenneb 

609th meeting 

The 509th meeting of the Society was held at the Cosmos Club December 
13, 19 J I, I^ident C N Fenner presiding Vioe-Presidont H G Fer- 
guson took the chair during the presentation of the presidential address 
Some magmaltc problems 

4l8T ANNUAL MEETING 

The 41st annual meetmg was held at the Cosmos Club after the adjourn- 
ment of the 609th regular meeting, President C N Fenneb presiding The 
annual report of the ^cretanos was read The treasurer presented his anm ial 
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report showing an excess of assets over Iiabihties of $1,336 86 on December 
13, 1933 The auditing committee reported that books of the Treasurer were 
correct 

The results of the balloting for officers for the ensuing 3rear were as fol- 
lows Prestdeni H G Ferquson, Vue-Prendenin M I Golduan and 
W T ScHALLER, Treasurer C Wythe Cooke, Secretaries T B Nolan 
and W D Johnston Jr , Members-ai-large of the Council G A Cooper, 
L W Currier, W W Kubey, T Stadnichenko, and G Tunell Nominee 
for Vice-President of the Washington Academy of <Safnce« representing the 
Geologu at Society C N Fenner 

W H Bradley and T B Nolan, Secretaries. 


SCIENTIFIC NOTES AND NEWS 
Prepared by Science Service 
Notes 

New deal in forestry — Privately owned forest lands are to be integrated 
with the national program for conbor\ation and re-growth of forests, ac- 
cording to the recommendations of a conference held under the chairmanship 
of Secretary of Agriculture Wallace This conference brought together 
representatives of the U S Forest Servu e and other pubhc agencies charged 
with the care of forest lands, heveral groups of profession^ foresters, the 
U S Chamber of Commerce, and the lumber and timber, pulp and paper, 
and naval stores indubtnes Their report may well be lookra upon as almost 
an Emancipation Proclamation for toe industnes dependent upon forests 

“Sustained yield forest management” sums up m four words the New 
deal for Amencan forests, the abandonment of forests as mines to bo ex- 
hausted, the discovery of forests as “farms” to be intelhgently cultivated 

The end sought, though stateable m a single simple phr^, “sustained 
yield,” IS not so simply attained Many problems, some inherent in the na- 
ture of forests, some economic, some involving the human equation, must 
bo solved and their answers reconciled The conference undertook to do this, 
at least in outline, in such a way as to include even the individual farmers’ 
timber lots, as well as the huge holdings of pn vate lumber companies and the 
great state and National forests 

The recommendations of the conference are contained in no loss than 46 
sections, begiiming with the combating of fire, insects, disease, and other 
natural forces of destruction, and canying through to suggested sources of 
funds for the prosecution of new hnes of research m the forests Outstanding 
suggestions molude, consolidation of administration of pubhely owned 
forests, elimination of unnecessary competition in marketing between public 
and private forests, vigorous pursuit of the present pohey of adding to pub 
ho forests by purchase of new lands, adjustment of tax burdens on private 
forest lands to encourage rational rather than forced marketmg, federal or- 
gamzation of credits, increased protection against fire, establishment of 
sound lumber specifioations, mcreased appropriations for administration, 
education, and research 

CW A dismissals and science — The gradual closing up of the operation 
of the Civil Works Administration, which involves the dismissal of 400,000 
employees at the rate of ten per cent a week until May 21, immediately 
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affects the scientifio departments of the government as follows The Depart- 
ment of Agriculture is reduced from 91,147 employees to 48,000, the I\sh- 
orios Commibbion from 2,349 to bSO, the Bureau of Mines from 446 to 225 
In addition, the Coast and Geodetic Survey must discontinue its supple- 
mentary control survey, emplo 3 ring about 15,030 men, the Smithsonian 
Institution its archaeological excavations, employing 1,104, m Florida, 
Nortli Carolina and other places the one exception being the undertaking in 
Shiloh National Park, the TennessiK) Valley Authority a large number of the 
lb, 588 men at work on improvement projects, the Intenor Department 
l,7b2 men on soil erosion work, and the Pubhc Health Bureau 29,779 men 
on malana control work, 32,010 on rural sanitation, and (>,572 sealing mines 
to stop water acidity m the Ohio Valley Projects under tlie Department of 
Agnculture which must be stopped include cattle tick eradication, involving 
(),()00 men, typhus-fever control operated cooperatively with the Pubhc 
He 4 ilth Service, 17,033 men, citrus canker control in Texas, 88, Dutch elm 
di»>easo control in several Now Knglmd states, 1,057, phony peach oradic<^ 
lion, 1,112, potato weevil eradication, 211, spott^ fever control, 309, 
mosquito pest control, 25,1) lb, ind brown-tail moth control, 6000 

National Park S<tvi<e — The name, ‘‘National Park Service," was re- 
instated and apphed to the Ofiico c)f National Parks, Buildings and Reserva- 
tions, by an Act of Congress bignixl by President Koosevi lp on March 2 
3"he National Paik Service was originally established in 191b to correlate 
fiMieral park administration Its scope was oxp.inded to include care of 
national buildings and reservations as well, by the consolidation of June 10, 
1033, and its name changed accordingly But the convenience and famili- 
al ity of the older and bhorter name, together witli a wealth of asbociations 
m tho minds of many persons familiar with the OYcellent progrcbs of the 
national parks and monuments during tho administrations of tho late 
Stephen T Maiheh and of his succofasor, Houaie M ALsnionr, pre- 
vaile<l to bring about its restoration 

Tlie Nat ion il Park Educational Advisory Hoard met in Washington, 
D C ’ , on February 2b and 27 The members of the board in attendance were 
Dr II C Humpas, C'hairman, Dr W W Arwoou, Dr W W Campbell, 
Dr Waldo O Li- land, and Dr Frank R Oabtlfr 

Many important problems relative to educational pohey wore passed 
upon Of particular importance wo^o reports on historical developments 
presented by chiof historian Verne E Chatelain of the National Park 
Service, and a plan outlining museum development in tho whole national 
park system presented by Ansfl F Hall, chief of the Field ]!)ivision of 
Education and i orostiy of the National Park Service 

Bureau of Plant Industry — The Bureau of Plant Industry, Umted States 
Department of Agriculture, has issued the first in a senes of pubhoations 
dcscnbing types of Amcncan vaneties of vegetables This senes is intended 
to remedy tho lack of generally accepted, authentic, and adequate desonp- 
lions of vegetables vaneties, and to remove the confusion as to just what 
characteristics a given vanoty should possess The work is based on coopera- 
tive studies by the Bureau and ceitam state experiment stations and is de- 
signed to present the consensus of upimon of the seedsmen, vegetable 
growers, cannors, and horticulturists who are best qualified to judge what 
13^)6 should be estabhshed as a standard The pubhoation recently issued de- 
Bonbes tho mno pnncipal vaneties of tomatoes and contains numerous illus- 
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tratioxus, some of them id color, ehowing plants and fruits Similar works on 
cabbage and peas are in press, and others are in preparation 

World veterinary congress — President Roobevflt, Secretary of Agncul- 
ture Wallace, and a number of officers of the U S Department of Agricul- 
ture will cooperate with other Amencan scientists as hosts to the Twelfth 
International Vetennary Congress, which wdl meet at the Waldorf-Astona 
Hotel in New York, August 13 to 18 This is the first tune this body has met 
in the United States, previous meetings having been hold in Europe The 
object of the congress is the advancement of the science and practice of 
vetennaiy medicine and surgery Besides the presentation of papers on 
Bcientifio and practical veterinary questions of world scope, the program 
provides for an interchange of opimons and experiences among the dele- 
gates 

Franklin D Roosevelt, President of the Umted States, is patron of 
the congress and Henry A Wallace, Secretary of Agnculture, is vice 
patron Prof Dr E Leclainchl, director of the Bureau of Epizootics, 
Pans, France, is president of the permanent committee in charge of arrange- 
ments, and Dr John R Mohler, chief of the Bureau of Animal Industry, 
U S Department of Agnculture, is a vice-president and will present one of 
the principal papers Other Department officials and scientists on the pro- 
gram are Dr W E Cotton, Dr A K Wight, Dr M Dorset, Dr M C 
Hall, Dr E C Joss, all of the Bureau of Ammal industry 

News Bkie^b 

So strong was the Utah oaithquake of March 12 that it was registered 
on instruments at the U S Coast and Geodetic Survey observatory at 
Cheltenham, Md , which are pnmanly intended for recording of the mag- 
netic field of the earth For ten minutes at the time of the mam shock the 
magnetic needle wrote a record of the earth tremors and m the iftemoon 
another shock set them in motion for eight minutes 

A new trap developed by W D Reed of the U S Department of Agri- 
culture functions efficiently against the cigarette beetle, one of the most de- 
structive enemies of stored tobacco 

The first jomt meeting of the Institute of Radio Engineers and the Amon- 
oan Section of the International Scientific Radio Union has been announced, 
to be held in Waahmgton on Apnl 27 

The Smith-Reed-Russell lecture for March at the School of Medicine, 
George Waahmgton University, was given by Dr John Wheeler, professor 
of ophthalmology m Columbia Umvorsity and director of the ophthulmologi- 
oal Institute Dr spoke on Ezophthalmos 

In a statement issued on February 22, members of President Roosevelt’s 
Science Advisory Board strongly condemned the oft-repoatod declaration 
that ''science destroys jobs,” asserting that on the contrary rosearoh opened 
the way to more and pleasanter employment opportumties 

A C W A worker in the Smithsonian Institution hbrary discovered m a 
German book printed within twenty years after Columbus’ death a most 
unoonventional description of the great navigator it oharactenzed him as 
big, brave, and sharp-eyed, and said he had a "long, red, freckled face ” The 
b<mk is now being translated into English 
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The third Arthur lecture was given on the evening of February 20 by 
Dr Chablbs Q Abbot, secretary of the Smithsonian Institution Dr. Ab- 
bot spoke on How Vie sun warms the earth 

The discovery of an important center of Maya oivihsation, bridging a gap 
between Old Empire and New Empire cultures, was announced on February 
24 by the Carnegie Institution of Washington 

“Heavy water" accumulates in willow shoots, apparently through differ- 
ential evaporation, researches by the late Dr Edward W Washburn and 
his associate Dr Edgar B Smith of the National Bureau of Standards, 
indicate Their paper was published in Science 

The following racho talks were given under the auspices of Science Service, 
over the network of the Columbia Broadcasting System February 28, Dr 
Frank Lorimer, Population trends of Amencan groups, March 7, Dr 
Walter T Swingle, U S Department of Agriculture, New crops for the 
Amencan Sahara 

Personal Items 

Jay N Darling of Des Moines, Iowa, has been appomted chief of the 
Bureau of Biological Survey, U S Department of Agnoulture Although he 
18 known to the pubhc chiefly as one of the outstan^g cartoonists of the 
world, Mr Darung has also been for many years an enthusiastio and care- 
ful student of wild life and a strong conservationist Paul G. Redington, 
whom Mr Darling succeeds in office, was transferred at his own reciuestto 
the Forest Service on March 1 Previous to his appomtment as chief of the 
Biological Survey seven years ago, Mr Redington had been for twenty- 
three years with the Forest Service 

G H Babnes of the Canadian For^ Service, on a three-months' detail 
m Washington, with Francis X Schumacher of the Branch of Research, 
U S Forest Service, is making a study of methods of predicting growth in 
the uneven-aged spruce forests after partial cutting 

Dr John C Mfrriam, president of the Carnegie Institution of Wash- 
ington, read a paper on Conservation and evolution in a changing social pro^ 
gram before a stated meeting of the American Philosophical Society in 
Philadelphia on March 2 

Prof W H Twenbofel of the Umversity of Wisconsin, chairman of the 
division of geology and geography, National Research Council, has been 
elected ohainnan of the Tn-State Geological Field Conference of Wisconsin, 
Iowa, and Illinois 

Dr Walter C Lowdermilk of the Cahforma Forest Experiment Sta- 
tion, Berkeley, has been appointed vice-director of the Soil Erosion Service 
of the U S Department of the Interior 

Lieut -Comdr T G W Settl^ U S N , spoke on February 8 before the 
Physics Club of the Umversity of Chicago on The physics of free ballooning 

H H Nininqer, curator of meteontes at the Colorado Museum of Natu- 
ral History, spoke before the Cmmos Club on the evening of February 19. 
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MATHEMATICS — FlaUand Not a romance but a necessary ex- 
pedient ‘ O S Adams, Coast and Geodetic Survey 

The Philosophical Society of Washington has been in existence long 
enough to ha\c certain Avell-established customs and traditions One 
of the.se 18 that an expinng president may have the right and in fact 
has the duty thi ust upon him of singing his swan song before passing 
into the discard Another tradition is that this president may have the 
privilege of speaking upon any subject ho may choose, and without 
consulting the all-powerful communications committee The subject 
chosen may be one connected with the work of the speaker or it may 
be merely a hobby m which he is especially interested Before enter- 
ing on a discussion of the subject m hand, I shall give a short history 
of the way in which my inteiest m it was aroused 

Immediately aftei wo enteied the World War, the subject of map 
projections came into great prominence It was reported that the 
maps in the war zone in France were constructed on the Lambert con- 
formal come projection w ith two standard parallels At once the Army 
and Navy ofheials were anxious for mfoimation about such projec- 
tions, how they were computed, how constructed, and what were 
their hpecial properties At a meeting of such officials Major Bowic, 
chief of the Division of Geodesy of the Coast and Geodetic Survey, 
stated that he had men m his division who knew all about such mat- 
ters The next day he called me into his office and told me it was up 
to me to substantiate his statement As a matter of fact my knowledge 
of such subjects was very hazy if not altogether non-existent How- 
ever I immediately set to work consulting such authorities as I could 
find who dealt with the subject I at once found that there was no 
adequate discussion of either the Lambert projection or of map pro- 
jections in general in existence in the Engbsh language One had to 

’ ReoeiTed February 8, 1933 Addreu of the retinng premdent, delivered before 
the Philosophical Society of Washington, January 0, 1934 
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consult works in either French or German to get any real graq> of the 
subject I was at once struck with admiration by the skill of Johann 
Heinnch Lambert m devising the projection and by the elegance and 
generality of the treatment of Gauss and LaGrange Ever smee that 
time the general subject of map projections has been one of my hob- 
bies and an avocation m which I always have a hvely interest 
After getting a clear grasp of the general theory of the projection, 
it was difficult to determine from the meager reports that we had just 
what the French were doing in their practical construction of the 
maps in France Mr Deets, one of our experienced cartographers, 
wrote a pubbcation on the subject of this projection in which I gave 
some account of the general theory With regard to its specific use in 
France we had to make some guesses that were later shown to be not 
exactly m accordance with the usage m France It was at this time 
that I gave a paper before this society on the subject of the Lambert 
projection Much mterest was manif ested at that time because it was 
a subject of much practical import to those who were destined to take 
part in the war 

This then was the occasion of my introduction to the general field 
of map pi ejections From that day to this my interest in this line of 
work has remamed unfading and I shall now take it upon myself to 
inflict some of my enthubiasm upon you I shall not however trouble 
you with elaborate mathematical formulas, but 1 shall endeavor to 
convey some ideas to you on the subject that may be found of 
some mterest and perhaps of some use 
Places on the earth’s surface are located by latitude and longitude, 
that is, they are assigned a defimte position in the network of merid- 
ians and parallels that are conceived of as covenng the surface of 
the earth For every point there is a umque latitude and longitude 
that apphes to that point and to no othei A map projection is an 
orderly arrangement of two sets of lines or curves, one set to represent 
parallels and the other set to represent the mendians They must be 
ordered by some law because they must have a sequence ordered as 
are the mendians and parallels themselves This orderly arrangement 
may come from direct geometnc projection or it may ^ expressed in 
mathematical terms Of course all projections can be stated m mathe- 
matical terms, but sometimes a projection is more directly m evidence 
when considered as a true geometnc projection It is rather unfortu- 
nate that all possible schemes are called projections for m some oases 
is rather difficult to mterpret them m the way of geometnc projec- 
tion 
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The difficulty that we have to face in any method of projection u 
due to the fact that the earth's surface is a curved spheroidal surface 
and consequently no part of it can be flattened out m a plane without 
distortions There is no such thing as a jierfeot map of any part of the 
earth’s surface In wrestling with problems of this nature we may wish 
that the earth were flat, as some religious sects contend that it is, or 
at least that it were a developable surface such as a cone or a cyhnder, 
but if either of these conditions were so 1 fear we should as a conse- 
quence be plagued with greater evils We might better “bear those 
ills we have than fly to others that we know not of ’’ 

Since the spheroid is not a developable surface and cannot be repre- 
sented on a plane accurately m all parts, any map must be a compro- 
mise between the various desirable properties There are, m the mam, 
four things to be considered m regard to any map m question These 
are 

1 The accuracy with which a projection represents the scale 
along the meridians and the parallels 

2 The accuracy with which it represents areas 

3. The accuracy with which it lepresents the shape of the fea- 
tures of the area mcluded 

4 The eat>e with which the projection can be constructed 

The scale of a map m a given direction at any point is the ratio 
which a short distance measured on the map bears to the correspond- 
ing distance upon the surface of the earth The defimtion must be 
hmited to short distances, because the scale of a map will generally 
vary from point to pomt, m other words we must limit ourselves to 
small elements of length m the way that is famihar to every beginner 
m the calculus 

We must be careful, in comparing distances, to choose directions 
that really correspond to each other upon the earth and upon the 
map. The meridians and parallels on the earth mtersect everywhere 
at right angles, but there are many map projections in which the 
corresponding hues do not intersect at right uigles In such projec- 
tions, two directions at right angles on the earth would not necessarily 
correspond to two directions at right angles on the map We can 
avoid confusion if we confine ourselves as much as possible to the 
consideration of the scale along the meridians and parallels of the 
map, which necessarily correspond to the mendians and parallels 
on the earth 

We should like to have the scale of the map correct m every direc- 
tion at every pomt. If this could be done, the piano map would be a 
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perfect representation of the spheroidal surface of the earth Since 
this IS impossible, the scale cannot be correct in all parts of the map. 
We are, however, able to choose some one direction and hold the scale 
constant m that direction, as, for instance, along the mendians or 
along the parallels When this is done, the scale in other directions 
will be wrong at nearly all points 

In what IS called the zemthal eqmdistant polar projection, the 
scale IB constant along the mendians We denote the scale along the 
meridian by km, in this case km^l, that is, it is constant We denote 
the scale along the parallel by in this projection then kp «z/Bin z 
which IS a vanablc quantity, 2 being the angulai distance from the pole 

An orthogonal polar geometnc projection on the plane of the 
equator holds the scale constant along the parallels In this case 

— COB 2 and kp'^A The distortion of scale in this projection is more 
noticeable than in the case of the equidistant projection, and, m fact, 
it IS greater as well as more self-evident This is approximately the 
way a map drawn on a globe would appear when looked at from a 
great distance Also, it is about the way that the surface of the moon 
looks to us Of course the point from which geometric projection lines 
would have to be drawn must be an infinite distance away since the 
projecting lines are all perpendicular to the mapping plane However 
for practical purposes the distance of the moon from the earth may be 
considered as belongmg to the jumor order of mfimties Considered 
by and large, the best we can do for our satellite is to represent its 
surface on such a projection smee it jiersists in tummg the same face 
to us at all times 

In the general theory of projections there are two classes that are 
much used in the actual construction of maps These are what are 
called the conformal projections and the equal area projections. In 
the conformal projections the scale is constant in all directions for 
infinitesimal distances at a given piomt In consequence of this, the 
angles formed by curves on the earth are preserved m their projec- 
tions on the map Since the mendians and parallels on the earth mter- 
sect at nght angles, the Imes or curves representing them on the map 
must also intersect at nght angles In all such maps, there must neces- 
sarily be points at which this preservation of angles breaks down un- 
less the projection passes off to infimty. Even there, if we choose to 
consider mfinity as a pomt, the conformidity fails In the well known 
Mercator projection, if we look upon the mendians as meeting at 
infinity they will all meet at sero an^e smee they are represented 
by parallel straight lines 
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An equal area projection is one in which the ratio of area is constant 
for all parts of the map, that is, a square mch m one part of the map 
will represent the same area on the earth that a square mch m any 
other part of the map uould represent Of such a map ue could say 
m general that a square mch of the map represents a certain number of 
square miles on the earth The ratio of area is held constant by mak- 
ing the ratio of length vary at a point in different directions If the 
scale 18 too great m one direction there must be other directions in 
which it IB too small if the ratio of area is to be mamtained constant 
In a great many equal area projections the meridians and parallels 
of the map do not mtersect at right angles On the other hand, if they 
do so mteisect, the scale ratios along the meridians and along the 
parallels are reciprocals of each other, that is, = 1 

One of the best known confoimal maps is the one based upon the 
Mercator projection This is frequently spoken of as a projection upon 
a cylmder tangent at the equator This has caused many to think of 
it as a peispective oi geometne projection upon the cylmder with all 
of the projectmg lines radiating from the center of the spheic I am 
acquamtetl with a work issued by tw'o umversity professors m which 
this statement is made and I have heard the same statement made by 
others who should know bettei In the Mcrcatoi projection of the 
sphere the scale increases as the secant of the latitude , in the cybndn- 
cal perspective projection the scale along the meridian increases as 
the square of the secant of the latitude The distance from the equator 
of any point on the map would be given by a =a tan hence the most 
elementary knowledge of the calculus would show that 


da 

add) 


= secV 


Now m the Mercator projection the arcs of all parallels are kept equal 
to the same arc on the equator, hence the scale in the longitudinal 
direction is equal to sec d and since the scale is constant at a point, 
the scale along the meridian at the pomt is also equal to sec ^ and not 
sec*^ as m the perspective projection It is thus often misleading to 
apeak of the tangent cyhnder in coimection with the Mercator pro- 
jection. 

The stereographic projection is one of the oldest projections that is 
still m use It IS said to have been used by Hipparchus for a map of 
the celestial sphere as early as 130 B C This is a true perspective or 
geometric projection from a pomt diametrically opposite to the point 
of tangency of the mapping plane In the polar stereographic projec- 
tion when the north pole region is being mapped, the south pole is 
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the point from which projecting lines are drawn This projection is a 
conformal one and hence this class of projections was one of the eark- 
ebt to be introduced The pomt of tangoncy can be anywhere on the 
sphere so that the neighborhood of any place can be chosen as the 
center of the map When the point of tungency u on the equator, we 
have what is called the meridian stereographic projection 

The equal area projections are useful when it is desired to preserve 
the ratio of areas on the map the same as they are on the surface of 
the earth They are thus of great importance m showing statistical 
data m which the relative amounts of area in boparate parts enter 
mto the conception 

The Lambert zemthal equal area projection is one m common use 
in atlases to represent a hemisphere In the polar projection km ■■ 
cos z/2 and kj , » sec 2/2 illustrating the relation 1,. Arp » 1 



The Bonne projection is one that is frequently used for maps of 
Abia It belongs in the equal aiea class Corneal equal area projections 
are \ery important, cbpecially the Albers projection The Geological 
Survey has issued a w all map of the Umted States with this projec- 
tion as a basis Tables for the same were issued by the Coast and 
Geodetic Survey which were computed under my direction In late 
years the sinusoidal projection has been much used for general maps 
A somewhat similar and, in some respects, a more pleasing projection 
IS the one called the parabolic equal area projection This projection 
18 so called because the meridians are arcs of parabolas It was first 
suggested by Lieut -Col J E E Craster of En^and and 1 made some 
computations from which Mr Deets of the Coast and Geodetic Sur- 
vey constructed an interrupted map of the world The Carnegie In- 
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stitutiOD of Washington is using the same projection for a general 
map of Pan-Amenca for use m studies in genetics 

Many of the equal area maps are much distorted in shape and some 
of them remind one of images seen in comic mirrors Werner’s heart- 
shaped map of the not Id is one such, also CoUignon’s triangular map 
of the world and even the cylmdrical equal area map 

We shoulil not fail to mention the equal area world maps within an 
elhpse. We have Mollwcide’s map with straight line parallels and the 
Hammer- Aitoff map m the same ellipse but with curved parallels A 
rather curious map of this kind is the transverse Mollweide computed 
by Col Close of England 

The surface of the eaith adopted fur mapping purposes is that of an 
ellipsoid of revolution This is a more complicated surface than that of 
a sphere Latitude upon the ellipsoid is the angle made by a normal 
to the surface with the plane of the equator These noimals in general 
do not pass through the center of the ellipsoid If one wants to com- 
pute projections by taking into account the elhpticity of the earth the 
formulas become quite complicated In the discussions of the Lambert 
conformal conic piojcction, it is usually stated that the geocentric 
latitude can be used since it differs but slightly from what may be 
called the conformal or isometnc latitude In the early computations 
that I directed and made, this latitude was used My attention was 
diawn to the question of the magnitude of this difference by an in- 
quiry to the Office of the Survey from the venerable James Pierpont 
of Yale University. He mquired at what latitude this difference was 
a maximum and what was the approximate size of the difference I 
was called upon to answer the queiy and my interest was thus 
aroused All authorities stated that if this isometnc latitude were 
known then all conformal projections could be computed directly 
from this conformal or isometnc sphere I conceived the idea of taking 
all different kinds of latitude for which there was any use and de- 
veloping the differences between them and the geodetic latitude m 
terms of the sines of the multiple arcs In all, five kinds of latitudes 
were thus treated Tables were then computed that can be used for 
any future computations 

The isometnc latitude is then a conformal projection of the sphe- 
roid on the sphere A conformal projection of this isometnc sphere 
on the plane therefore gives a conformal representation of the sphe- 
roid on the plane 

In analogy to this, I had the happy inspiration to project the 
spheroid on a sphere of equal surface so that the projection was 
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charactenzed by equal areas m all of its parts 1 had never seen this 
referred to by any authonty, so I gave the name of auihaltc latitude 
to this conception after Tissot who employed the term authaltque for 
nil equal area projections The eqmvalent sphere is also called the 
auihaltc sphere 



Fik 2 — Conformal map at the Western Hemisphere m a square 


Another important latitude is the one called the rectifying latitude 
A sphere is chosen such that the length of a meridian on it is exactly 
equal to the length of a meridian on the spheroid Then corrections to 
the geodetic latitudes are computed so that each parallel on the sphere 
18 the cctfrect distance from the equator With these latitudes any arc 
of the mendian ran be computed readily and accurately 
I shall now give some account of a senes of projections with which 
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my name is more directly connected smce they are the result of my 
own investigations In 1864 H A Schwars proved that a circle could 
be mapped conformally upon a regular polygon of n sides by means of 
the integral 



• dx 
(1 _*-)!/- 


This was proved by the theory of functions of a complex variable, 
and its validity is readily seen to follow from consideration of inte- 
grals m that branch of mathematical analysis Two examples of the 
results of this theorem had been made, one by C S Peirce m 1877 



Fig 3 — Conformal map of the world m a rhombue 


at that time a member of the Coast and Geodetic Survey and one by 
Laeut Guyou of France Both of these depended upon the mtegral 
when n >»4, and hence the maps were enclosed in a square 
Now Gauss and LaGrangehad proven that any projection derived 
by any function of the complex variable for any conformal projec- 
tion would of necessity give a new conformal projection Moreover 
since Gauss estabhshed the theorem m all generahty, when such pro- 
jections are formed, we do not need to mvestigate whether they are 
conformal Their conformality follows from the general theorem. 

I saw at once that if we could form an algorithm for the computa- 
tion of the mtegral 

r* dt 
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we should have a circle mapped withm a tnangle, and by further 
manipulation we could map the circle or a hemisphere withm a rhom- 
bus with one pair of angles 120° and the other pair 60° One could, of 
course, develop the integral m a senes and use for z the complex 
variable of the stereographic projection, but this is a labonous proc- 
ess smce the senes docs not conveige very rapidly 

As an aid in the formation of computation methods, 1 decided to 
invert the mtegral and to develop the properties of 2 as a function of w 
In 1890 Prof \ C Dixon of Trinity College, Cambiidge, published 
a paper On the doubly periodic functions arising out of the curve a:*+y* 
—Saxy’^l On consulting this article, 1 saw at once that the function 
that I wished to treat was a special case of the functions that he had 
developed If a became zero, then the functions that he had devised 
became the same as those that I wished to treat These functions arc 
single valued elliptic functions with many interesting properties In 
Special Pubhcation No 112 of the Const and (leodetic Survey there 
IS a rather comprehensive account of the function which I denoted, 
after Dixon, by the symbol sm w By means of the properties of this 
function, I was able to devise formulas for the computation of the 
projections 

In all, five different projections weie computed with these functions 
and pubhbhed m the above-mentioned publication 

1 Northern hemisphere in an equilateral tnangle and the whole 
sphere in a regulai hexagon 

2 Western hemisphere in the rhombus, poles in the 120° angles 

3 The same with the poles m the 60° angles 

4 Northern hemisphere in the rhombus, pole at the center of 
the rhombus 

5 Rhombic projection of the world, poles m jthe 120° angles 

A projection of the western hemisphere within the Peirce and 
Guyou square and with the poles m a pair of the angles was also m- 
cluded m the same publication 

A further illustration of the Schwarz mtegral was computed, based 
upon 6 as the value of n This gives the noithem hemisphere in a 
regular hexagon, and the rest of the world mapped on the points of a 
SIX rayed star 

As a final example of the use of eUiptic functions, for maps, the 
world was conformally mapped m an ellipse similar to the MoUweide 
eUipse This was done in two steps, first a computation was made for 
a projection w ithin an elongated rectangle A map was constructed on 
this gnd to show what it w as like By use of a function of the complex 
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vanable of this projection, the final map was made This map has 
been reproduced in the recent important French work on projections 
by Dnencourt and Laborde as an example of a planisphere in this 
ellipse that does not have such violent distortions of shape as have the 
others mapped in the same eUipsc 

Before leaving this subject I wish to call attention to n conformal 
projection that was computed for Mr B J S Cahill, an architect of 
Oakland, Calif Mr Cahill calls this projection a butterfly map of the 
world It IS easy to see that the projection depends on the same el- 
liptic function that I have used for the various other maps mthm a 
rhombus The map is strictly conformal and is computed on the most 
rigid mathematical basis 



Besides this map, I have computed for Mr Cahill what he calls his 
gnomomc vaiiant of the butterfly map This is m fact a gnomomc 
projection or a geometric projection from the center of the sphere 
upon a circumscnbed regular octahedron, then this octahedron is 
split along the edges and spiead out into the plane in the butterfly 
style In this projection a great circle on the sphere becomes a straight 
hne on the map Unfortunately we can only consider the earth aa a 
sphere m making such a map. It might be thought that we could first 
project the ellipsoid on the sphere m such a way that the geodetic 
hnes on the spheroid would become great circles on the sphere. It is 
to be regretted that this cannot be done It has been proved that 
geodetic hnes on an elhpsoid cannot in general be projected into 
straight lines m the plane. Now if such a projection could be made on 
the sphere the geodetic hnes would become strmght hnes m the plane, 
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but this IS contrary to what has been proved However for the usual 
mapping purposes it is sufficiently accurate to consider the earth as 
a sphere 

I wish here to call attention to an mterestmg feature in makmg oer- 
tam types of maps 1 have spoken of the conformal projection of the 
spheroid upbn the sphere as forming a cartographic expedient that 
IS very useful in practice In addition to this we can map the whole 
sphere conformally on the half sphere and then project this hemi- 
sphere upon the plane withm a circle This is done in the case of La- 
grange’s projection m which case we can imagine a cut made along a 



Fig S — Qnomomo sup of tho world on a eiroumaonbed ootahedron 


meridian from pole to pole and then the surface shnnking conformally 
until the whole surface covers only a half of the sphere This hemis- 
phere projected conformally on the plane as a meridian projection 
gives Lagrange's projection of the world withm a circle 
As an mterestmg experiment, I tried cutting along the equator 
half way around and then causing the surface to shrink conformally 
until only the half sphere was covered. This hemisphere could then 
be projected mto the plane m a circle as was done m Lagrange's pro- 
jection However I computed the same m a square with the poles 
situated on a diagonal symmetrical with respect to the center Other 
arrangements either in a square or m the rhombus that I have al- 
ready used extensively could be made It would be interestmg to 
map It m the ellipse that I have already used, placing the poles on 
the nuqor axis symmetrical with respect to the center Sometime, 



HAT 15, 1034 


ADAHB' rUATLAND 


213 


possibly when I have too muoh leisure on my hands, I may try such 
experiments 

After the publication of the work on EUipttc functions applied to 
world maps, I sent a copy to Professor Dixon explainmg that his 
article m the Quarterly Journal of Mathemaliea was the source of 
my inspiration m the subject 1 received a very pleasing letter m 
reply in which he said that as far as he could check up he thought 
that I was the only one who had ever looked mto his article farther 
than reading the title He congratulated me very heartily on finding 
some use for his work 

Using Lagrange’s projection of the world withm a circle as a basis, 

e can compute a conformal map of the world withm a two cusped 
epicycloid This has been done by Prof August and I have computed 
a table of coordinates for the same It could be constructed graplucally 
after the Lagrange projection has been made to serve as a basis, but 
better construction work can be done by the use of x and y coordi- 
nates 

Just recently a new use for some of the more important projections 
has come to the fore In this country the Coast and Geodetic Purvey 
has some 40,000 miles of arcs of tnangulation Since these cover great 
stretches of temtory all of the work has to be computed by moans of 
latitude and longitude The actual surface of the earth is, of course, 
very irregular but the ideal sea-level surface approximates very closely 
to the surface of an ellipsoid of revolution Such a surface has been 
adopted as the basis of geodetic operations and all of our triangula- 
tion IS computed on this ideal surface m terms of latitude and longi- 
tude and anmuths and lengths 

Now local surveyors in cadastral surveys and surveys for public 
works are mterested in general in much more limited areas A demand 
arose from engineers throughout the country for the establishment of 
plane coordinate systems for regions m which such work was to be 
done It has been the custom of most such engmeers to estabhsh local 
systems for their various projects This led to much confusion when 
it was desired to extend the work so that various projects overlapped 
It was foimd very troublesome to coordmate the work with what had 
already been done. Also these local systems are quite limited as to 
the distance that they can be earned without troublesome discrepan- 
cies entering mto the work. 

It might be said that such engmeers should resort to geodetic com- 
putations. This is easy to say and we of the Coast and Geodetic 
Survey have been saying it for many years However, the trouble is 
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that “you can lead a horse to water but you can’t make him drink ” 
Geodetic computations are rather complicated and, though they are 
easy enough when one is used to them, it is nevertheless difficult to 
get the general public to use them So, “if the mountain will not come 
to Mahomet, then Mahomet will go to the mountain’’ and that is 
exactly what we have done 

In response to this demand for coordmate systems that could be 
applied to more extensive areas and would still give exactness in 
computation, I was requested by Major Bowie to look into the mat- 
ter to see what could be done The first request came from the engi- 
neers of the Public Works Admimstration of North Carolina The 
Coast and Geodetic Survey in cooperation with this state was just 
completing a network of triangulation over the state that gave ex- 
cellent control for any engmeenng work within the region The state 
officials were making extensive surveys for roads and other pubhc 
works and they wanted this control data put on a more practical 
basis for use by their engineers and the request was a very logical 
one All Federal control data should be put m such form as to be most 
readily available for the engineers who wish to use such con- 
trol 

After a careful study of the situation we recommended a state- 
wide system of plane coordinates based upon the Lambert con- 
formal come projection with two standard parallels Since this gives 
one system for the entire state, any work done m any part of the state 
that IS based on the general control system is at once coordinated 
with the work m any other region of the state Scale discrepancies 
are found in such an extensive system, but they are defimte variations 
that can be taken mto account and computations can be made upon 
the gnd with an accuracy far within the accuracy of ordinary en- 
gineering work 

With careful use of the scale factors geodetic accuracy can be ob- 
tained This system has been in use in North Carobna for some tune 
and all the surveys that are bemg made at the present time are com- 
puted directly on this gnd making use of the scale factors in all eases 
Work of this kmd is very active m that state under the state rehef 
appropriations 

After completing the computation for North Carobna a similar 
computation was made for Long Island In this system owing to the 
bimted extent in latitude the scale variations could be kept below one 
part m 100,000 for the island proper with most of it as good as one 
part m 200,000. This is wathin the accuracy of even geodetic control. 
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BO it Will not be necessary to trouble about the scale factors except 
for the most exact computations 

As a next experiment, a system for New Jersey was devised, based 
upon the transverse Mercator projection This is the well known 
Mercator projection with its axis turned to an cast and w'est direction 
in which the coordmates are related to a central meridian in the same 
way that the ordinary Mercator projection is related to the equator 
To give a balance of scale in the system, the scale was reduced one 
part in 40,000 along the central meridian This makes the scale exact 
along two small circles parallel to the central meridian at a distance 
from it of approximately 28 miles We might think of this as an in- 
tersecting cylmder instead of a tangent cylinder but wc have advised 
against this cylindiical conception of the projection It is similar to 
what we should have in the ordinary Mercator projection if the scale 
w ere held exact along parallels approximately 28 miles north and south 
of the equator 

Formulas for the direct computation of coordinates from geodetic 
positions have been devised for both systems of coordmates These 
are comparatively simple and the computations con be made by any- 
one familiar with the use of logarithms and tngonometne tables The 
state tables are made to include all of the data necessary for such 
computations After all geodetic stations have been computed m 
terms of x and y coordmates on the giid, all further computations can 
be metde directly m terms of plane coordmates 

Single systems have also bwn computed for Maryland, Tennessee 
and Massachusetts on the Lumbcit projection and for Delaw'arc on 
the transverse Mercator For Iowa, Oluo and South Carolina two 
systems on the Lambert have been used with the division between 
them determined by county lines This will keep each county on a 
single system In Flonda it was found desirable to employ three sys- 
tems, tw'o transverse Mercators for the north and south section and a 
Lambert for the w'estern portion at the north Georgia, Alabama and 
Mississippi have been divided mto two systems, each on the trans- 
verse Mercator, and further systems will be computed just as rapidly 
as possible until practically all of the states are provided with such 
aids to accurate computation on the plane 

In our rapid survey of the vanous and sundry possibihties for flat- 
land construction, we have seen that the ideal map has proved as elu- 
sive as Sarah Gamp’s Mrs Hams The best we can do is to choose 
the form of projection that is most smtable for the particular purpose 
that the map is to serve We shpuld be careful u any case not to draw 
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conclusions from a map that are not justified by the facts Even a 
man m the Coast and Geodetic Survey mquired why ships and aero- 
planes go north by way of Newfoundland m going from New York 
City to England He said “Why not go straight across and save a lot 
of distance?” He was thinking m terms of a Mercator projection and 
not in terms of a gnomonic as should be done in all such cases A 
gnomomc map will show that the great circle from New York City 
to Liverpool passes through Massachusetts west of Boston and over 
Newfoundland well towards the northern portion Any route south of 
this hnc IS necessarily a longer one The shortest distance from Seattle 
to Yokohama passes through the Aleutian Islands That from Pan- 
ama to Yokohama passes far inland through the states, entering the 
Pacific near the mouth of the Columbia River 
Even a President of the Umted States, m his letter of congratula- 
tion to an explorer of arctic regions, felicitated him for the discovery 
of an island westward of the pole I fear it would tax the ingenuity 
even of a president to explam in what way any point on the earth could 
be westward of the pole We should attempt to judge things not as 
they seem but as they are 

I am glad to note that a number of moderate priced globes have 
appeared on the market in the last few years This is a matter that 
1 advocated in Special Publication No 68 which appeared some years 
ago Whether my advice has been a factor m oausmg this new move- 
ment I am not able to say, but I do know it is an important move. 
Even a small globe, though badly fitted together, will give a truer 
picture of the relative arrangements of the features of the earth than 
can be secured from the best of maps 
We may not be intentionally misleading as is described by Dean 
Swift 

“So geographers, in Afno maps. 

With savage pictures fill their gaps, 

And o’er uninhabitable downs 
Place elephants for want of towns ” 

Nevertheless, our best efforts are often mismterpreted through lack 
of msight on the part of the user Let us all try 

“To know what’s what, and that’s as high 
As metaphysic wit can fly ” 
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GEOLOGY — Supplementary notes on Pleistocene glactahon tn the 
Oreat Basin * Eliot Blackweldsr, Stanford University 

Since the publication of my paper on the glaciation of the Sierra 
Nevada and Basin Rangob,* I have extended my studies among the 
ranges of Utah, Nevada, and eastern California The results, so far 
as they concern glaciation, are here presented 
Stansbury Range, Utah — A view from Grantsville affords clear evi- 
dence of glaciation near Mt Deseret (10,250 feet) The topographic 
forms show that several glaciers occupied canyons in the eastern slope, 
probably during the Tahoe glacial stage, and descended about half 
way to the base of the range, leavmg moraines of conuderable sue in 
the bottoms of the valleys It seems probable also that the cirques 
made at that time were refreshed by glacierets during the later Tioga 
stage Marsell,' who has climbed Mt Deseret, confirms this opmion 
and adds the information that several tarns were found m the cirques. 

Oquirrh Range, Utah — Accordmg to Marsell, Mt Lowe (10,200 
feet) formeily hod glaciers on its eastern slope The freshness of the 
cirques indicates the Tioga as well as the Tahoe stage 
Deep Creek Mountains, Utah — This short range on the westcin 
edge of Utah reaches an altitude of 12,100 feet My only information 
regarding its glacial history is from Marsell who states that deep 
cirques and glacial canyons, which he saw from the adjacent plain, 
indicate vigorous glaciation m both Tioga and Tahoe stages This 
range is probably very similar to the Snake Range, farther south, m 
both form and glacial history 

Pilot Range, Nevada — A valley head on the northeast side of Pilot 
Peak suggests by its form and rugged surface a cirque of Tahoe age, 
but the locahty has not been exammed closely 
Independence Range, Nevada — About fifty miles north of Elko, a 
small group of glaciers once clustered around Jack’s Peak (altitude 
about 11,000 feet) In the Tahoe stage a glacier descended McAfee 
canyon, on the eastern slope, about 4} miles and built a morame on 
the edge of the plain The terminal portion has smce been eroded away 
and replaced by a wedge shaped alluvial fan, but the old lateral 
morames extending down to the base of the range are still ooni^iou- 

^ Reoeived Jan 22, 1033 

* Blaokwbldbr, Euot PU%9tooen9 olacuUwn tn ih 0 Sierra lieeada and Baein 
Rangee Qeol Boo Amer Bull 42 865-032 1031 In thia paMr four glacial stagea 
are reecmiied as follows, beginning with the oldest 1, MoOee, 2, Sherwm, ^ Tahoe, 
and 4, Tioga The last of theee Is Debered to be equiTalent to the latest Wisconsin 
morames oi northern United States 

* MABsaLL, B E UniTcrsity of Utah Oral Communication 
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OU8 Two smaller glaciers occupied unnamed canyons immediately 
to the north and another across the ndge to the south In the Tioga 
stage there were apparently only three glaciers m this group and the 
largest was not much more than a mile long Their existence is mdi- 
cated by the presence of tarns and by the freshness of the cirques and 
morames Farther south there is similar evidence of two stages of 
glaciation at the heads of Pratt and Foreman Cieeks No doubt when 
the western slope of the same mountains is exammed evidence of 
similar glaciation will be found there also 

Along Foreman Creek at least there are two well defined sets of 
gravel terraces — one 10 feet above the modem flood plain and the 
other 3b feet Reasoning from better known terraces elsewhere in the 
West, 1 mfer that the lower terrace was formed as a valley tram at 
the time of the Tioga glacial adv ance and the upper terrace during the 
Tahoe stage 

When these mountams are more caiefully exammed it is probable 
that evidence of still older glacial stages will be found 

Jarbidge Mountains and Copper Mountain — As the highest peaks 
of this group are, if anything, somewhat higher than Jack’s Peak, it is 
almost certain that they w ere glaciated hkewise Distant \ lews through 
a hazy atmosphere were not sufl^icicnt to permit me to draw satisfac- 
tory inferences 

Ruhy Mountains — The northern part of this range lying between 
Wells and Secret Pass was formeily known as the East Humboldt 
Range Its summits nse to elevations of 10,500 to 11,300 feet but 
its relief is greater and its slopes steeper than those of the In- 
dependence Range Many of the larger canyons on both flanks were 
glaciated m both Tahoe and Tioga stages Those on the west side were 
apparently the largest — 5 to 7 miles long in the Tahoe stage — but did 
not reach the plain On the east side those of the same age extended 
down to the base of the range The glaciers in Leach and Steel canyons 
appear to have been the longest — about 3 miles As usual, the older 
(Tahoe) termmal moraines have been eroded away, leaving only the 
lateral ndges Excellent cirques, still ragged and bare, and small fresh 
moraines clearly indicate glaciers of the Tioga stage, but none of them 
came far down the mountam sides South of Johnson Creek, on the 
eastern slope and Boulder Creek on the west side, no definite evidence 
of glaciation was observed 

From Secret Pass the main body of the Ruby Range extends 
southward about bO miles Its crest is above 10,000 feet through per- 
haps half of its length and culminates m Lamoille Peak (altitude 
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11,128 feet). The eastern slope of the range, being steep and short, 
afforded less catchment area for snow Perhaps for this reason none 
of the glaciers reached the base of the range even in the Tahoe stage, 
although the Dawley Creek glacier came within about half a mile 
of the plain Most of the larger canyons between Lutts Creek and 
Dawley Creek display the usual moraines and cirques, indicatmg 
glaciation m both the last two stages 

On the western slope large glaciers descended Lamoille (13 miles 
long) and Rattlesnake canyons during the Tahoe stage and extended 
out upon the adjacent plain Several intermediate glaciers reached 
the base of the range Even in the Tioga stage glaciers several miles 
long occupied the heads of these canyons 

No clear evidence of glaciation has been observed south of Harnson 
Pass and nowhere in the range has clear evidence of pre-Tahoe glacia- 
tion been found * 

Durmg a moister epoch, which probably comcided with the last 
glaciation in the mountains, an extensive lake occupied the basin east 
of the Ruby Range Conspicuous gravel embankments around the 
northern and eastern sides of the lake and occasional wave-eroded 
chffs mdicatc a lake which was at one time at least 120 feet deep It has 
now dwmdled to two shallow lakes, of which the northern one is little 
more than a marsh 

Toyabe Range, Nevada — The Toyabe Range, culminating m Arc 
Dome, at an elevation of 11,775 feet, is somewhat higher than the 
Ruby Range and yet reveals to cursory exammation surprisingly bt- 
tle evidence of glaciation At the head of a canyon on the east slope 
about 12 miles south of the Lmcoln Highway, obscure Cliques now 
much clogged with talus, suggest glaciation m the Tahoe stage only 
The canyons around Are Dome, west of Round Mountam, seem to 
have harbored glaciers several miles long during the Tahoe epoch, 
but the cirques are now so subdued that I am disposed to doubt that 
there were any glaciers there m the Tioga stage Apparently the most 
favorable place for glaciers m this range is m the deep canyon south 
of Arc Dome, a locabty not yet exammed 

Shoshone Range, Nevada — These mountains are a northward con- 
tinuation of the Toyabe Range but are generally somewhat lower m 
altitude As seen from the railroad near Beowawe, the highest moun- 
tam m this group has a cirque-like hollow on its northeast side that 
strongly suggests glacial action of Tahoe age 

* Am mentioned in my earlier paper (Op oit . p 911), some indications of till of the 
Sherwin stage were found west of the mouth of Lamoille canyon, at the western base of 
the range 
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Was8uck Ranffe, Nevada — This range was evidently too low to in- 
duce vigorous glaciation The only evidence I have observed is a 
cirque-hke excavation on the east side of the highest peak, Mt Grant 
(elevation 11,303 feet) which suggests a small glacier of the Tahoe 
stage 

Sweetwater Range, California — Being higher (11,646 feet) than the 
Wassuck Range, the Sweetwater Mountains were fairly well glaciated 
at least during the Sherwm and Tahoe stages Subdued cirques and 
small moraines suggesting glacierets of Tahoe age have been found 
at the heads of Desert and Deep Creeks on the western slope On the 
east flank ice tongues of the same age were somewhat longer and more 
numerous Although the canyons there have not been closely exam- 
ined, the glacier m Sweetw’ater canyon appears to have been about 3 
miles long and extended more than half way down to the base of the 
range The cirques are not ragged and clean enough to suggest vigor- 
ous ice action m the Tioga Stage 

Near the head of Deep Creek on the western slope a body of much 
w'eathered and eroded old till indicates that a glacier of the Sherwm 
stage about 3 miles long descended below the 9300 foot contour 

White Mountain Range in California — Although by far the highest 
mountam range m the Great Basin (summit 14,242 feet) this range 
was less severely glaciated than the much lower Ruby Range Only 
the northern part of the range, about 22 miles m all, gives evidence 
of strong glaciation Small glaciers of the Tioga stage are mdicated 
by fairly clean cirques and suggestions of very bouldery morames at 
high elevations In the Tahoe stage much longer glaciers descended 
the canyons but none of them approached the base of the range 
closely On Perry Aiken Creek, on the east side of the range, a remnant 
of what IS probably the Tahoe stage moraine stands at an altitude of 
about 6,500 feet, 2 miles back from the margm of the range. No evi- 
dence of glaciation has been observed south of Milner Creek on the 
west slope, or on Iron Creek on the east side 

On both sides of Perry Aiken canyon and near the front of the range, 
bodies of ancient till, now greatly eroded and weathered, probably 
represent the Sherwun stage. The distribution of these remnants sug- 
gests that the glacier of that age extended out to the adjacent plam. 
The patches of old till he upon the tops of ndges which themselves 
have been carved out of gramtio rock In this locahty faultmg along 
the base of the range has mtroduced comphcations not usually present 
From a brief study of the valley I mfer that a thick valley tram was 
aggraded below the terminal moraine of the Tahoe stage. A displace' 
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ment of nearly 300 feet on a fault along the base of the range then 
caused this deposit to be deeply trenched, leaving gravel terraces of 
corresponding height along the sides of the canyon The large fan at 
the mouth of the present canyon is therefore probably of late Pleisto- 
cene and Recent age. It is still growing by the addition of bouldery 
mudflows at frequent mtervals 

Spring MmtvJImn Range, Nevada — This southernmost range of high 
moimtains m Nevada attains an altitude of 11,910 feet, but ap- 
parently it was too far south to receive snow enough for glaciers dur- 
mg the Tioga epoch The somewhat excavated heads of the canyons 
surroundmg the highest peak afford a suggestion of glaciation durmg 
the Tahoe stage It is still more probable that glaciers wore present 
m the Sherwin stage, but observational evidence is not yet available 

Panamtnt Range, Cahfomui — Although Telescope Peak reaches 
an elevation of 11,045 feet no good evidence of glaciation has been 
afforded by views from the base of the range on either side However, 
because of its altitude and geographic position, it seems possible that 
glaciers were present m the Sherwm stage, but scarcely probable that 
even small glaciers occupied any of the valley heads during Tahoe 
time 

Other Great Basm ranges of which the highest peaks reached eleva- 
tions between 10,000 and 11,000 feet may well have possessed small 
glaciers durmg the Sherwm and even the Tahoe glacial stage Most 
of these mountains have not been examined for evidence of glaciation 
In some, the record will doubtless be obscure, and in others, quite 
lacking 


SUMMARY 

The facts which have been denved from this reconnaissance indi- 
cate rather clearly that the distribution and intensity of mountam 
glaciation are influenced by three factors — Platitude, humidity, and 
altitude In the mountams of Nevada which attain elevations of 
11,000 to 12,000 feet the seventy of glaciation decreases steadily from 
north to south, as would be expected. In northernmost Nevada moun- 
tams scarcely 11,000 feet high were inhabited by small but vigorous 
glaciers of Tioga stage, whereas near the southern end of the state, 
moimtains nearly 12,000 feet high had no glaciers at that time 
The influence of humidity is conspicuously shown by the extensive 
glaciation of the Sierra Nevada, whereas the equally hi^ White 
Mountain Range, which hes directly east and therefore m the ram- 
shadow of the Sierra, had only a few relatively small glaciers. 
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The Ruby Range illustrates the importance of altitude as a factor. 
In the section where the peaks range m elevation from 10,600 to 
more than 11,000 feet every canyon held a vigorous glacier Farther 
north along the same ndge, where the highest summits rise to only 
9,500 to 10,000 feet, there is little evidence of glaciation 

In keepmg with the well known fact that the last three glacial 
episodes in western United States form a declimng senes, it is clear 
that m the Great Basin each successive member of that senes could 
form glaciers only at a higher altitude than the one preceding In 
central Nevada the mountains below 11,500 feet developed no gla- 
ciers during the Tioga ice stage and those below 10,700 feet none m 
the Tahoe stage Much less is known about the Sherwm glacial stage 
but from the greater extent of the ice lobes of that time it seems prob- 
able that an altitude of about 9,500 to 10,000 feet may have been suf- 
ficient then to mduce glaciation It seems very improbable that any 
mountains whose summits are less than 9,000 feet in altitude m north- 
ern Nevada or 10,500 feet in extreme southern Nevada will be found 
to show any evidence of Pleistocene glaciation It is not to be for- 
gotten that some vertical diastrophic movements have occurred m 
the region since the Sherwm stage, but available evidence indicates 
that m most places the increase of relief from that cause has been 
negligible 


BOTANY — Microsporum of cats causing ringworm in man * Vera 
K Charles and Aline Fenner Kbmpton, Bureau of Plant 
Industry * 

It has been recogmzed for some time that domestic animals and 
pets may be a source of danger to man as earners of disease A case of 
nngi^orm mfection transmitted by a cat, which came to our attention 
in 1933 not only demonstrated this fact but enabled us to work out 
very dehnitely the exact stages m the transmission of the nngworm 
fungus from cat to man The following is a brief outhne of the history 
of the case 

The first victim we will designate as Case I In this instance a three- 
months-old Persian kitten had been acquired, and after having it 
about 3 V eeks the new owner developed a few suspicious spots on the 
throat The original owner of the kitten had observed a few dandruff- 

‘ Rarcived January 29, 1934 

' AokBowlediment u made of the aanitanoe of Dr L T Qiltner, of the Burean 
of Animal Indued 
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like particles on the neck especially on the throat of the kitten, but 
had attnbuted their appearance to a shght stomach disorder, which 
seemed to have been controlled before the kitten acquired by the 
now owner, or Case I The later history of the rase proved that a cure 
had not been effected, but the kitten had been combed and cared for 
so carefully that no evidence of scurf remained It is important to 
note that the kitten’s home m both instances was an apartment 
As previously mentioned, about 3 weeks after the kitten had been ac- 
quired several red, oval to round spots appeared almost simultan- 
eously on the throat, chest, and face, especially around the eyes and 
shoulders of the new owner Later the affection spread to all parts of 
the body These spots were accompanied by intense itching and the 
infected area became inflamed and feverish A microscopic exanuna- 
tion of particles of skin from the diseased area levealed the presence 
of mycelium but no fruiting fungus Cultures made fiom dundrufflike 
particles m the hair produced spores, but no typical lesions developed 
on the scalp 

Cultures were made on Sabouraud medium from scrapings from the 
affected parts, and in three days the fungus w as fruiting abundantly 
As soon as the mycelium was found suspicion was directed to the 
kitten The ammal was immediately brought to the laboratory and 
on careful examination showed a few daudrufflike particles A micro- 
scopic examination of this material also disclosed mycehum Cultures 
were made on Sabouraud with the result that in three days the fungus 
was fruiting abundantly The two cultuies, one fiom the human skin 
and the other from the cat, proved to be identical 

When the cultures were about ten days old, two healthy short- 
haired cats were inoculated, one from the human inoculum and one 
from the stram from the cat With the latter strain two methods of 
moculation were used (1) hairs from the diseased kitten were placed 
on a scraped spot of the skin of the cat to be moculated, (2) a bit 
of the fruiting fungus was placed on a scraped spot of the skm of the 
other healthy cat All moculations were positive and no difference 
could be observed m the virility of the two stiains The new owner of 
the kitten had lived in the apartment for some time before acquiring 
the kitten, therefore there could be no doubt of the kitten being the 
source of infection 

TRBATIIBNT 

Case I was given mtensive and persistent treatment as soon as the 
cause of the trouble was definitely diagnosed. Daily baths and fre- 
quent shampoos were taken with medicated soap contaimng sulphur 
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or mercury compounds The earliest treatment consisted m an ap- 
phcation of a 5 per cent solution of salicylic acid in 06 per cent 
alcohol The treatment waa begun on April 18, and at first there 
seemed to be evidence of improvement, but about a week later the 
spots broke out again as small raised lumps around some of the old 
lesions Additional now lumps developed even after the infection had 
run for some time Treatment was continued once a day or twice 
when new lesions appeared Some authorities insist that a 10 per cent 
solution of salicyhc acid is necessary to kill the fungus, but this is very 
severe and many skins cannot tolerate so high a percentage An ap- 
plication of 3^ per cent solution of iodine was used quite faithfully 
for a few days, but the salicylic acid seemed to he more effective On 
May 10, treatments ifvere begun with bismuth violet,* madeaccordmg 
to the following formula 1 gram of bismuth violet crystals, 10 grams 
of salicylic acid, and 100 cc of 70 per cent alcohol This solution 
proved too strong, and the percentage of sahcylic acid was reduced 
one-half This treatment appeared qmte effective, but on account of 
its color the solution is not desuable for ordmary use 

Dunng the latter part of May treatment with ^ ointment of am- 
momated mercury was begun, but as this was a salve it was applied 
only at mght On June 1, treatment was started with a certam com- 
mercial product This was employed as a spray and was very con- 
vement and satisfactory, as it could be apphed several times a day 
and caused no discoloration This medicinal spray appeared very 
effective, but just how much credit it should have is a question, be- 
cause in all probability the fungus had been weakened or partly con- 
trolled by the applications of strong salicylic acid It is important to 
repeat that, from the begmmng, medicated soap was used regularly 
for both baths and thorough shampoos The treatment of the kitten 
consisted of baths with a 1 per cent solution of orthophenylphenol 
m cocoanut oil soap This treatment failed to control the fungus, 
which moreased considerably and spread along the back and shoulders 
of the kitten The long thick hair was doubtless partly responsible for 
the meffectivenesB of the treatment, but other factors entered into 
the case The kitten was confined m a small cage m a hot room having 
a high degree of humidity. These two factors, heat and humidity, 
were especially favorable to the growth of the fungus. At the end of 
three weeks the kitten was taken to Pennsylvania by the original 
owner who reported that the kitten was finally cured, after having 
spent the summer out of doors 

' Pormula patented by Dr Irrlng 8 Barkedale, Greenville, 8 C 
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DURATION OF THB DIBBASB AND BUBCBFTIBILITT 

The lesions of Case I were of long duration and great severity The 
first spots appeared on April 16 and the spots continued to develop 
until early August Even after that period, small red spots developed 
but soon subsided Durmg the course of the infection Case 1 developed 
over 70 typical lesions, the largest the size of a dime In addition to 
the typical lesions, numerous small spots appeared which, however, 
soon yielded to treatment Case II, another member of the household, 
developed lesions m considerable numbei but much less than Case I 
In this instance a lesion developed m the scalp and was very slow in 
yielding to treatment A third case was that of a fnend who visited 
the house only once, on April 17, 1933, and held the kitten for several 
mmutcs This case developed one very typical lesion on the neck, 
which was cured by the use of strong iodine 
There is evidently a great difference m the susceptibility of in- 
dividuals The origmal owner of the kitten had ux cats in addition to 
the kitten so that there was every opportumty to develop a severe 
case of ringworm These cats developed the disease but in a much 
milder form No t3T)ical lesions appeared on the owner, but for some 
weeks she was troubled with rather haid, red, raised spots on her 
arms These spots were too nearly cured when exammed to make suc- 
cessful cultures even if the fungus had been the cause of the eruption 
The question of susceptibihty or non-susceptibility has been at- 
tributed to various factors E W and A E Stem^ conducted experi- 
ments on the pH concentration of different remedies and showed that 
basic dyes are increasingly effective as mhibitmg agents as the pH 
of the media is mcreased Gentian violet is a basic dye that is effective, 
whereas mercurochrome is acid and has been foimd to be less effec- 
tive The question arose as to whether or not the degree of acidity or 
alkalmity of the human system would have any bearing on the ques- 
tion of susceptibility Hoping to get a httle data on this phase of the 
subject, a senes of experiments was conducted with oultme media 
having different pH concentrations ranging from 4 7 to 7 3 The 
cultures were fairly uniform m growth, no marked differences being 
observed 

DVTBRICIN^ON AND MORPHOLOGY OF THB CAUSAL ORGANISM 

The mycelium observed m the scrapings from the human skm le- 
sions and in the scurf from the kitten was found very sparingly and 
«8tbAbh,E W.andA B Joun Lsb ftCUn Med 14:1057-1080 1037 
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was hyaline and fine, about 2^ to 3 m m diameter In the cultures the 
mycelium was much coarser The cultures produced spores in great 
abundance in 3 days From the spores the fungus was determined as 
a species of Microsporum 

Two species of this genus, M lanoaum Sabouraud* and M fehneum 
Fox and Blaxall* have been reported as occurimg on cats Mxcro- 
sporum lanosum or Mtcrosporum caninum Bodin was first observed 
on dogs, but later reported on oats Mtcroaporum fehneum was m- 
vestigated first by Fox and Blaxall m 18%, who descnbed the trans- 
mission of the nngworm from cat to man, but did not name the fungus 
specifically This species was reported of frequent occurrence m Eng- 
land but was not found m Pans Later, m 1902, it was found by Mew- 
born^ m New York The author’s use of the name Mtcroaporum feltn- 
eum appears to be the first time it w as mentioned in bterature These 
two species have been considered identical by different authorities, 
and there is nothing m the descnptions of the microscopic characters 
of the species to separate them 

The orgamsm studied m the present investigation has been tenta- 
tively referred to M fehneum Because of the marked vanation ob- 
served m the size and shape of the spores in cultures isolated from 
cats, m the same strains at different ages, and in cultures inoculated 
into cats and later recovered and re-cultured, it is felt that until a 
comparative study is made of a large number of strains isolated from 
cats a specific determination cannot be positive Comparative exam- 
mations were made of strains from cats from Texas, District of Co- 
lumbia, and New York The three strains showed a wide range in the 
spore measurements The stram from Texas grew slowly and produced 
smaller, narrower spores than those of the local strain studied by the 
authors, while the New York stram had spores over twice as long as 
the latter stram and narrower In strains from Texas and District of 
Columbia, the cell walls weie not conspicuously munculate and then 
only at an advanced stage The stram from New York showed this 
character earhor and m a much more marked degree. It is observed 
that the spores of the orgamsm studied here exceed the measurements 
for M fehneum, but in the different strains studied the size of the 
spores seemed to vary so much, accordmg to age and vigor, that these 
differences were not considered sufficiently constant to warrant the 
establishment of a new species 

» a*B 00 ^UD, R Tnehophytht Huma$ne$ AUm, p 68 P*ri« 1807 
|yx, C and Blaxall, F R Bnt Journ of Oormatolocy 8 877-884 1896 

* MiwaoBN.A D NewYorkMadioAlJouraaI76 848-840. 1008. 
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Cultures made from the scrapmgs of the human skin and from the 
scurf of the oat, on Sabouraud and com meal agar, grew rapidly and 
fruited m 3 days The cultures were at first white and fluffy, but later 
became powdery and deep cream m color In Petn dishes the fungus 
showed marked zonations and a tendency to make a secondary 
growth The spores were hyalme, spindle-shaped, mostly 7 to 9- 
septate, and ranged m size from 8^12/iX45-60/x Old cultures were 
strikingly pleomorphic and showed an abundance of chlamydospores 
and so-called aleunspores No strikmg morphological differences were 
apparent in cultures made from the inoculated cats 
It is proposed to assemble various strains of Microsporum occur- 
ring on cats widely separated geographically in order to make a com- 
parative study of these forma 


PALEOBOTANY —A walnut from the Chesapeake Miocene ‘ Ed- 
ward W Berry, Johns Hopkins University 
Fossil plants are extremely rare m the shallow water marine forma- 
tions of the Middle Atlantic Miocene and, as far as I know, are con- 
fined to a very few localities where the near shore deposits of the 
Calvert — the basal formation of the Chesapeake group — have yielded 
a hmited number of species 



1 2 


Fig 1 Juglans eaherUana Berry of Calrert formetioo, IJ mllee south of Plum 
Point, Maryland 

Fig 3 / eofMrttaaa from Riohigond, Virginia 

An attempt was made to evaluate these florules m 1916’ and it 
was concluded that the one from the District of Columbia with its 
small-leafed oaks, holly, Focctnmm, Pteru and Legummosae repre- 
sented a temperate flora growing in a region of coastal sand dunes on 
a low coast with high insolation and slight run-off , and that from Rich- 
mond, Va , mdioated a low coast lined with cypress swamps where the 
inconsiderable run-off earned only the finest muds This past summer 

* Received Deo 16, 1038 

* Bibbt, E W yA# phyncal eetidtitene tndteaUd by tht flora of tho Cohort format 
(wn U S Geol Survey mf Paper 93. 61-78, ph If, 3 1016 
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Dr R L Collins collected a single compressed nut from Zone 11 of 
the Calvert formation* at a locality 1} miles south of Plum Pomt, on 
the Bay shore in Calvert County, Md. This was collected in place 
from near the base of Zone 1 1 which is here a poorly fossiliferous sandy 
clay about 13 ft thick, at a point where recent storm waves had 
washed a new face at the base of the chff 

At about the same time Mr Benjamin Gildersleeve working for the 
Virgmia Geological Survey, collected a second specimen from an ex- 
posure in the bed of Cannon Creek, 100 ft north of the Valley road 
in the city of Richmond, Va. This second specimen was partly weath- 
ered out of the matnx and is in two pieces, which enables one to get 
some idea of the internal morphology 

Although it IS not desirable to sacrifice the Maryland specimen to 
check the internal features, the size, degree of compression, degree of 
hgmfication and rather characteristic surface ornamentation leave no 
doubt that the two fossils represent a nut of the same botanical species 
and that the internal features of the Virgima specimen may safely 
be used to amphfy the description of the species 

There can be no doubt but that we are dealmg with the fruit of 
some member of the family Juglandaceae and the shape and rugose 
surface of the specimens point to the genus Juglam rather than to 
Hicona The seed itself is too shriveled to furnish positive evidence, 
but the proportions and size of the seed cavity pomt in the same direc- 
tion as do the external features 

The species may be called Juglana calverttana and is the first Mio- 
cene species from eastern North Amenca. It may be desenbed as 
follows. 

Juglans calvertuma n sp 

Nut indehiscent, bony, apparently circular in cross-section, with no evi- 
dence of any anfuilanties, slightly prolate-spheroidal in form, shghtlyapiou- 
late— a feature which may have been more pronounced in life thw the speci- 
mens indicate, rounded at the base, medium thick-walled, irregularly longi- 
tudinally rugose, the rather flattened rugomtiee formed by inosculating and 
rather deep sulcae 

Seed sohtary, fleshy, deeply two-Iobed, prominently pointed, too shrunken 
to show whether it was corrugated as in Uteona or more smoothly exoavated 
as m Juglana, seemingly less compressed than in Htcona and with the gen- 
eral pro^rtions of the seeds of Jvglana 

Maryland specimen Virginia specimen 
DimensionB Length 2 1 cm 2 06 cm 

Width I 8 cm 1 8 cm 

Thickness 0 0 cm 1 3 cm 

' Maryland Oeol Survey Miocene, p Izxli, 1004 
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Regarding the ecological meaning of the specimen a speoiee of Juglatu 
hardly fits into the picture of a dune flora or a cypress swamp association, 
which, as previously mentioned were considered to be the associations of 
the District of Columbia and Richmond florules respectively 

Insofar as chmatic features are concerned Juglana accords well with the 
idea of a temperate flora during the deposition of the Chesapeake group 
Miocene That this walnut was not a coastal species, but was earned into 
the basin of sedimentation by nver action seems probable, and while it is 
remarkable that two specimens from widely separated regions should be 
found at the same tune, the fact that nothing of the sort has hitherto been 
encountered in all the years that the Calvert exposures have been assiduously 
collected o\er by both vertebrate and invertebrate paleontologists points 
to the actual ranty of such remains and further enhances the probabihty 
of the foregoing explanation 

The genus Juglana has a fossil record which according to the pubhshed 
accounts goes back to the Mid-Cretaceous and about 150 nominal extinct 
species have been desenbed Sixteen Upper ('retaceous species, all from 
North American localities and all based upon leaflets have been desenbed, 
but the majonty of these must be considered of doubtful botanical vahdity 
as the identity of none of the leaflets is confirmed by fossil fruits The fossd 
fruits are found however, often in some abundance, in formations ranging 
in age from the Eocene to the present 

About a dozen Paleocene species are recorded, all North Amencan and all 
open to some question, and about 20 Eocene all North Amencan or Arctic, 
except a single European form The majonty of these are based upon leaflets 
but several fruits have also been found Ohgocene species to the number 
of 16 have been desenbed and these are all European except one based upon 
entirely charactenstic petnfied seeds from the Titanothenum beds of 
Dakota The absence of North Amencan Ohgocene records is to be at- 
tnbuted to the actual dearth of, and the failure to recognise beds of this age 
on this continent and nut to any absence of the genus at that time in North 
Amenca 

More than 60 Miocene species have been desenbed, the majonty of which 
are European, but Asia, Porto Rico and northern South Amenca appear in 
the record at this time and many are represented by characteristic fruits 
The 14 North Amencan Miocene species are all from the western part of the 
continent 

About 20 Phocene sjiecies are known, mostly European, although several 
are from Asia and include many excellent and characteristic fruits North 
Amenca does not eontnbute to the Phocene record and, as in the Ohgocene, 
this 18 due to the sparsity of Phocene deposits which are either manne or are 
in the and western part of the continent Pleistocene species, several of 
which are apparently extinct, are found in Europe (2), Asia (1), North Amer- 
ica (4), and Porto Rico (1) The majonty of these are based upon fruits 
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ORNITHOLOGY — Bird bonea from old Eskimo ruins in Alaska * 
Herbert Friedman, U S National Museum 

In the past few years several valuable lots of Alaskan avian bones 
have come to the Umted States National Museum as a by-product of 
explorations and excavations by members of the Divisions of Anthro- 
pology and Ethnology For convcmence in pubhcation and reference, 
the reports on these collections have been combined mto one paper, 
but each is treated separately herein 

It has been argued at times that bird bones found in old Eskimo 
habitations are not reliable faunal records as they might have been 
brought there from quite far off by visiting Eskimos This, however, 
IS largely negatived by the sedentary habits of almost all the present 
tribes and village groups of these people 

Not only do these bones (which total hundreds of individual 
specimens) reveal a little of the “third-dimension" of avian geog- 
raphy, that 18 , the time duration of present local distnbution, but they 
also yield a number of mtciestmg distributional records, as well as 
supplying information on the diet of the Eskimos in prehistoric times 

ANCIENT BIRD BONES FROM AMAKNAK ISLAND, ALEUTIAN ISLANDS 

The bones reported on below were collected by Mr Henry B 
Collins, Jr , Assistant Curator of Ethnology of the United States 
National Museum from three ancient Eskimo village sites on Amaknak 
Island The exact age of the sites (and therefore of the bones) is not 
determinable, but according to Mr Collins their antiquity is very 
considerable, probably over a thousand years The village sites are 
designated by their relative positions— West, East, and Southwest 

Amaknak Island is a small island in Unalaska Bay near the entrance 
of Captam's Bay, in the northeastern part of Unalaska Island, in the 
central part of the Aleutian chain It has a port, Dutch Harbor, where 
the ships bound foi Unalaska generally call, but it has not figured m 
ornithological literature under its own name to any extent, practically 
all bird records from there having been recorded merely as “Unalaska 
Island " 

The bones mclude identifiable remains of 21 species. The majority 
of these are well known members of the Aleutian, or even Unalaskan, 
avifauna, two, the yellow -billed loon and the long-tailed jaeger, are 
of mterest as geographic records Of the bones collected, those m 

> Published by permiMion of the Secretary of the Snutheonien Inetitution Ba* 
eeivad March 2, 1984 



MAT 16, 1934 


FBIIDHAM BIRO BONIS IROlf ALASKA 


231 


sufficiently good condition to be useful as specimens have been re- 
tained m the national collections, the fragmentary specimens (unless 
of mterest as records) have not been kept m all cases An annotated 
hst of the species follows 

Gavia aoamsi (Gray) Yellow-billed Loon 

The yellow-billed loon is represented by a metacarpal and a tarso- 
metatarsus found m the diggings m the Ea*>t Village This species 
appears to be new to Unalaska Island 

Gavia stbllata (Pontoppidan) Red-throated Loon 

Two fragmentary humeri were found at the East Village 

Diomedea albatrus Pallas Short-tailed Albatross 

A coracoid from the South West Village site (two to three feet 
down from the surface), and several fragmentary humen from the 
East Village (surface down to six feet below) represent this albatross 

PuFFiNua TENUiROSTRis (Temminck) Slendet -hilled Shearwater 

The slender-billed shearw ater is represented by a coracoid found in 
the surface diggings at South West Village 

Phalacrocoray pelaqicus pelauicuh Pallas Pelagic Cloimorant 

Two humeri and a fragmentary tarsometatarsus from East Village, 
a coracoid from West Village, and several humeri and a tibiotarsus 
from South West Village (surface to three feet deep) reveal the pres- 
enee of this cormorant on Amaknak Island 

Anber albiironb Bubsp White-fronted Goose 

The white-front goose (probably gambeh) is represented by a broken 
humerus found m the superficial diggings at East Village 

Clanoula hyemalis (Linnaeus) Old-Squaw 

One humerus of the old squaw was found at West Village 

Hibtrionicus histrionicub facificub Brooks 
Western Harlequin Duck 

The western harlequm duck is represented by a humerus from the 
superficial layer at ^uth West Village, and by another from the 
deepest layer (four to six feet) at East Village 



232 jovBKAL or thb Washington acadbict or bcisnoxs vol 24, no 6 

SoMATBRiA v-NiORA Gray Pacific Eider 

The Pacific eider is represented by bones from three village sites — 
a tibiotarsuB from West Village, a broken tarsometatarsus from South 
West Village (layer two to three feet deep), and by fragments from 
East Village (layer three to four feet deep) 

SoMATERiA HPECTABiLis (Linnaeus) Kmg Eider 

Four fragmentary roacoids from East Village, an ulna from South 
We<«t Village (superficial layer), and a humerus from the deepest 
layer (four to six feet) from North East Village belong to this species 
and indicate the relative commonness of the king eider at Amaknak 

MELANirrA DBGLANDi (Bonaparte) White-winged Scoter 

The white-winged scoter is represented by a broken humerus from 
West Village, four humen from East Village, and two humen from 
the superficial layer of North East Village 

OiDEMiA AMERICANA Swamson American Scoter 

A tarsometatarsus from the middle layer (three to four feet deep) 
from East Village is of this species 

Haliaeetur leucocephalus alascanus Townsend 
Northern Bald Eagle 

A broken humerus and a tarsometatarsus from South West Village 
belong to the Northern bald eagle 

Stbkcorarius parasiticus (Linnaeus) Parasitic Jaeger 

The parasitic jaeger is represented by a humerus and a tarsometa- 
tarsuH from East Village, and by a broken tibiotarsus from the deep- 
est layer (four to six feet) from East Village 

Stercorariub lonoicaudus VieiUot Long-tailed Jaeger 

The long-tailed jaeger is represented by five pairs of humen and 
one tarsometatarsus from East Village, two humen and three frag- 
mentary tarsometatarsi from South West Village (surface to three 
feet deep), and by six humen (two pair plus two) from West Village 
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Labxts htpbbbobbub GunneruB Glaucous Gull 

A humeruB from East Village and a mandible from the middle 
layer (three to four feet) from East Village represent the glaucous 

gull 

Larus olaucescbns Naumann Glauoou^-wmged Gull 

The glauoous-wmged gull is represented by a fragmentary humerus 
from the lowest layer (four to six feet) from East Village 

Uria aalge californica (Bryant) California Murre 

The California murre is hsted here on the basis of two humen from 
South West Village (ti^o to three feet deep), and a piece of a skull, a 
humerus, and some fragments from the two lower layers (three to 
SIX feet deep) from East Village This species is very similar to the 
next osteologicaJly and a number of bones have been considered 
unidentifiable and are omitted from this report 

Uria lomvia arra (Pallas) Pallas’s Murre 

The Pallas's murre is represented by two broken humen from 
West Village, a coracoid, two humen, two femurs, two fragmentary 
pairs of clavicles, and three ulnae from South West Village (superficial 
layer), and by mne humen and three ulnae from East Village If 
Salomonsen's new form tnomaia* be recogmzed, these bones would 
have to be considered as of that race, a course that I consider not 
unhkely 

Cepphcs c'OLUMBa Pallas Pigeon Guillemot 

A few fragments of pigeon guillemot bones were found in the 
superficial layer at South West Village 

Litnda cirrhata (Pallas) Tufted Puffin 

The tufted puffin is represented by a humerus and an ulna from 
East Village 

BIRD BONES FROM OLD ESKIMO RUINS ON KODIAK ISLAND 

The followmg bird bones were collected by Dr Ales Hrdhoka, cu- 
rator of Physical Anthropology, Umted States National Museum, in 
old Eskimo rums on Kodiak Island, Alaska, dunng the summer of 
1032 The bones are all in the collections of the Museum 

* Ibis, 1082, p 128 St Matthew's Idand, Benng Sea 
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Gavia immer blasson Bishop Lesser Loon 

One humerus of this loon was collected The subspecifio detemunar 
tion IS made on the basis of geography 

CoLYMBUs OBisBOENA HOLBOELLi (Reinhardt) Holboell’s Grebt^ 
This species is represented by a single humerus 

Diomede A albatrus Pallas Short-tailed Albatross 

A tarsometatarsus represents this species m the present collection. 

Fulmarus qlacialis RODOER6I Cassm Pacific Fulmar 
One fractured skull of this bird was unearthed 

Phalacrocorix carbo sinensis (Shaw and Nodder) 
Chinese Cormorant 

A humerus of this species (subspecies by virtue of geography) is 
the most surpiismg dibCo\cry m this collection It comprises not only 
a great eastern extension of range of this cormorant, but also the first 
record for the form in North Amenca 

Phalacbocorax pblaok us pelaoicus Pallas Pelagic Cormorant 

The pelagic cormorant is represented by five good and two frag- 
mentary humeri, two ulnae, and one tibiotarsus 

Ansbr albifrons albifhons (Scopoli) White-fronted Goose 

The white-fiontcd goose is represented by a smgle humerus m al- 
most perfect condition 

Chen rossi (Cassm) Ross’s Goose 

A fragmentary skull exactly matches one of this species This bird 
appears to be new to the avifauna of Kodiak Island 

Clanoula hyemalis (I^jimaeus) Old-squaw 
One sternum of this form w as collected 

SoMATERiA v-NioRA Gray Pacific Eider 
A single coracoid and two skulls of this cider were collected 
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SoMATBRiA sPBCTABiLis (Liimaeus) King Elder 

A humerus and seven skulls of this bird were brought back by Dr 
Hrdhcka 

Arctonetta fischeri (Brandt) Spectacled Eider 

This duck IS represented by a humeius It is known to wmter in the 
Aleutian chain and southward 

Melanitta deglandi (Bonaparte) Whitc-winged Scoter 

Nine humeri and three ulnae of this bird were collected 

Melanfita perspicillata (Linnaeub) Surf Scoter 

Of this species five humeri and two ulnae were found 

OiDEMiA AMERICANA Hwainson American Scoter 

This duck IS represented by a broken skull, fifteen humeri, and 
two ulnae 

Haliaetus leucocephalus ALASCANUb Townsend 
Northern Bald Eagle 

The bald eagle is one of the commonest birds of Koiliak Island, and 
its remams are similarly numerous It is represented in this collection 
by nine skulls in various degrees of perfection, one pair of mandibles, 
four sterna, seven bynsacra, thirteen humeri, foui ulnae, two radii, 
five tibiotarsi, two coiacoids, one clavicle, one femur, three tarsomet- 
tatarsi, and twelve metacarpals 

Laqopus rupestris kelloogae Gnnnell Kellogg’s Ptarmigan 

A single humerus of this bird was brought back by Dr Hrdhcka 
The Bubspecific identification is based on Taverner’s data on the dis- 
tnbution of the races of the rock ptarmigan (4nn Kept Nat Mus 
Canada 1928 28-36) 

Larus htperborbcjs Gunnerus Glaucous Gull 

This gull 18 represented by four humen 

Larcb olaucebcbns Naumann Glaucous-winged Gull 

Five humen of this gull were collected 
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Uria aalob caufornica (Bryant) and Uria lomvia arra 
(Pallas) California Murre and Pallas’s Murre 

It IB unfortunate that the bones of these two murres are not more 
diagnostic as both species occur on Kodiak Island The genus is 
represented by four skulls, five synsacra, one pair of clavicles, one " 
pair of maxillae, one femur, one ulna, two tibiotarsi, and twenty- 
three humen The probabilities are that the majority of the bones 
are of Una lomvia arra as that is the commoner of the two murres on 
the Island 


Cepfhub columba Pallas Pigeon Guillemot 
A smgle skull represents this bird in the present collection 

Bubo virginianus algistub (Oberholser) 

Saint Michael Homed Owl 

Dr Hrdlicka collected six ulnae of a great homed owl, which on 
geographical grounds, is probably the race algiatua It is rather strange 
that no other parts of the skeleton were found 

SuRNiA ULULA CAPARocH (Muller) Amencan Hawk Owl 
A smgle fragmentary skull represents this species 

CoRvus coRAX PRINCIPALIS Ridgway Northern Raven 

This raven is represented by four skulls, one pair of maxillae, two 
humen, and two ulnae 

CoRws BRACHTRHTNCHUB CACRiNus Baird Northnestem Crow 
A smgle humems of this crow was collected 

BIRD BONES FROM CAPE DENBEIGH, NORTON SOUND 

These bones were collected by Mr H B Colhns, Jr , from diggings 
of prehistoric, but probably not very ancient, Eskimo r ums at Cape 
Denbeigh The great bulk of the bones are of two species of ptarmigan, 
Lagopua rupeatna and Lagop/ua lagopw, both of which were obvioudy 
the chief avian items of food (and probably still are) of the local 
Eskimos The next most abundant bones are those of Pallas’s murre, 
Una lomvia arra, the white winged scoter, MdamUa deglandi, and 
the Pacific and Kmg eiders, Somatena v-nigra and Somatena apect- 
abHia Fifteen species in all are represented m the Cape Denbeigh 
material, a list of which is as follows 
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0<ma adamn (Gray) Yellow-billed Loon 

Oavta steSoto (Pontoppidan) Red-throated Loon 

Phalacrocoraz unle (Gmelin) Red-faced Cormorant 

Brania canadensis minima Ridgway Caoklinfi; Goose 
Hv^irumicus kisinoniciu pactficu^ Brooks Western Harlequin Duck 


SomaUna ihnigra Gray 
Somatena spedabilis (Linnaeus) 
MelaniUa deglandi (Bonaparte) 
MelaniUa persptctllaia (Linnaeus) 
Oidemia amencana Swainson 
Logopua lagopus alascensta Swarth 
Lagopus rupesitta subsp 
Una lomvia arra (Pallas) 

Cepphua columba Pallas 
FraUrcuia camtculaia (Naumann) 


Pacific bolder 
Kinfc Elder 
White-winged Scoter 
Surf Scoter 
Amenoan Scoter 
Alaska Ptarmigan 
Rock PtarmiRan 
Pallas’s Mune 
Pigeon Guillemot 
Homed Puffin 


BIRD BONES FROM SEWARD PEN1NSU1A 

In 1029 Mr H B Collins, Jr , excavated an old Eskimo village at 
Kowieruk, three miles east of Imaiuk Basin, Seward Pcmnsula This 
site was i>oor in bird bones but revealed fragments of three species 

Gama adamst (Gray) Yellow-billed Loon 

Clangula kyemahs (Linnaeus) Old-squaw 

Hiatnanicua htairionictia pacificua Brooks Western Harlequin Duck 

BIRD BONES FROM BONASILA 

In the course of some diggmgs in an old midden at Bonasila Dr 
Hrdhcka unearthed a few bird bones representing the following three 
species 


Cygnub columbianus (Ord) Whistlmg Swan 
Two broken humeri and one femur. 

Bbanta canadensis MiNi&CA Ridgway Cackling Goose 
One humerus and one femur 

Mblanitta deglandi (Bonaparte) White winged Scoter 
One humerus 
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SCIENTIFIC NEWS AND NOTES 
Prepared by Seterux Service 
Notes 

'V 

Meeting of the Amenran Chemical Society — At the ronng meeting of tlU 
American Chemical Society, held in St Petersburg, Florid, March 26 td 
30, papers were presented by the following Washington scientists J E 
Adams, Bureau of Chemistry and Soils, Geobob M Bahrt, Bureau of 
Chemistry and Soils, Fredlbick Bates, Bureau of Standards, F G 
Brickwedde, Bureau of Standards, C A Browne, Bureau of Chemistry 
and Soils, C K Clark, Bureau of Chemistry and Soils, C C Concannon, 
U S Draartment of Commerce, J M Dallavalle, U 8 Public Health 
Service, E L Dkmmon, Forest Service, P H Emmett, Bureau of Chemistry 
and Soils, E J Fox, Bureau of Chemistry and Soils, W A Gerbdorff, 
U S Department of Agriculture, R E Gibbon, Carnegie Institution of 
Washington, R M Hann, National Institute of Health, R W Hahknbbb, 
Bureau of Chemistry and Soils, T H Harris, Bureau of Chemistry and 
Soils, H P Holman, Bureau of Chemistry and Soils, C S Hudson, 
National Institute of Health, H 6 Isbell, Bureau of Standards, E F 
Korman, National Canners Association, C H Kunbhan, Bureau of Chem- 
istry and Soils, H II Mottern, Bureau of Chemistry and Boils, E K 
Nelson, Bureau of Chemistry and Sods, E M Nelson, Bureau of Chem- 
istry and Sods, R A Nelson, Bureau of Chemistry and Sods, S Palkin, 
Bureau of Chemistry and Sods, G N Pullet, Bureau of Chemistry and 
Sods, C B PuHVES, National Institute of Health, D A Reynolds, Bureau 
of Mines, N H Sanborn, National Canners Association, R R Sayers, 
U S Public Health Service, W C Smith, Bureau of Chemistry and Sods, 
F H Thurbeu, Bureau of Chemistry and Sods, J W Turrentink, 
Bureau of Chemistry and Soils, H W Von Lobseckb, Bureau of Chemistry 
and Sods, J K Winston, Bureau of Plant Industry, and W P Yant, 
U S Pubhc Health Service 

Johne Hopkine IJntverhxty — The umversity circular coveiing 1934 sum- 
mer courses announces the followmg Washington scientists as special lec- 
turers for the Summer Research Conferences on Chemical Fhmos F O 
Brick wedde. Bureau of Standards, and S B Hendricks and L R Max- 
well, Bureau of Chemistry and Sods 

The IliUebrand pnee — The Hillebrand prue of the Chemical Society of 
Washington for the year 1933 has been awarded to the late Dr Edward 
Wight Washburn for the discoveiy of the first practical method of separat- 
ing the isotopes of hvdrogen This discovery, namdy, the electrolytic 
method of separation, has made possible the subsequent research into the 
properties of the isotopes of hydrogen, and has thus initiated almost a new 
era m chemistry, consequent upon the differences m the chemical and physi- 
oal properties of these isotopes and their compounds 

Btologttal Survey — Dr Jay N Darung on March 19 took the oath 
of office as chief of the Bureau of Biological Survey, U S Dmiartment of 
Agnoulture Early this year he was awaked the Medal of the Outdoor Life 
Magasme for outstanding service m the field of wdd-life conservation On 
June 14, 1633, he was appomted by Secretary Wallace as a member of the 
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Advisory Board, Migratory Bird Treaty Act He has also served as a mem- 
ber of the Preffldent’s Committee on Wiid-Life Restoration 

A recently revised map of the Canadian northwest designates a hitherto 
unnamed bay on Great Bear Lake as Preble Bay, in honor of E A Pbsblb 
of the Bureau of Biological Survey, an early explorer of this region Mr 
Preble had previously b^n similarly honorecl when an idand 25 miles long 
in Great Slave Lake was named Preble Island In North America Fauna No 
27, ^'A Biological Investigation of the Athabauka-Mackonzie Region/’ pub- 
lished by the Bureau in 1908, Mr Preble not only provided the first exten- 
sive biological knowledge of this region but also made important contribu- 
tions to its geography 

Dr W B Bell spoke before a Recreation Conference held March 16 
to 18 at the Massachusetts Slate College, in Amherst, on ''The Biological 
Survey's Contribution to Recreation ” 

On March 3, F C Lincoln, of the Bureau of Biological Survey, spoke 
at the annual meeting of the Wilderness Club at Philadelphia, Pa , on The 
diatnbutton and mtgratton of same etisiern waterfowl Mr Lincoln was 
recently appointed one of five members of the Waterfowl Committee of the 
National Association of Audubon Societies 

Bureau of Standards — Dr Raleigh Gilchrist left on March 14 to 
attend international congresses on chemistry in Pans and Madnd, as official 
delegate of the Department of Commerce and of the National Research 
Counod At the M^nd congress he presented a paper by himself and Dr 
E WiCHFRS, also of the Bureau’s staff, on A new system of analytical 
chemistry for the platinum metals 

Children's Bureau, Department of Labor — An extensive program has been 
undertaken for the location of children who are undernoundied or m need 
of medical care This was first suggested at a national conference called 
last fall after information assembled by the Children’s Bureau hud shown 
many ohddren to be showing effects of the depression With the aid of 
C.W A funds, thirty-eight states and Puerto Rico set up child health nurs- 
ing services and employed approximately 2,300 nurses, including 180 super- 
visors The Bureau has made available the services of five physicians to 
8MSiBt the states in the development of the program and has prepared special 
exammation forms for use by physicians making examinations of children 
suspected of being undemounahed 

In a majority of the states the lead in organizing the child health recov- 
ery program was taken by the state health departments, in a few by the 
state medical associations, the Academy of P^iatncs, or the state relief 
admimstrations Support of the work has been voted by the Amenoan Child 
Health Association, which lent the part-time services of its medical director 
for three months, and by the executive board of the Amencan Academy of 
Pediatnos Lay orgaxuzations of men and women are also asnsting 

Department of Terrestrial Magneitsm^amegie Institution — R H Mans- 
field, who has been stationed at the Huancayo Mametio Observatory in 
Peru ainoe September 26, 1932, left the Observatory toe latter part of April 
for Buenos Air^ whence he will proceed to Capetown, South Africa After 
comparing instruments at the Umversity of Capetown, he will make his way 
up tne east coast of Africa to Aden, Port Sudan, and Sues, seounng en route 
magnetic observations at selected stations previously occupied by observers 
of Carnegie Institution of Washington The principal object of this ex- 
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pedttion IS to obtain data for the study of secular variation in the regton 
traversed 

0 W Torreson accompanied by Mrs Torrebon, left Washington on 
April 6, 1934, fur Peru, where he will join the staff of the Huancayo Mag- 
netic Observatory 

Dr B J F SoHONLAND, Senior Lecturer in Physics, Umveraty of Cape- 
town, South Africa, and well known for his investigations of lightnings 
arrived in New York on April 8, for a ten-week visit in the United States 
He plans to spend the first six weeks at the Department of Terrestrial Mag- 
netism He is to present several mpers on the results of some of his recent 
work at the scientific meetinp which will be held in Washington the latter 
part of Apnl Before his departure in June, hr will visit a number of univer^ 
sities and scientific institutions in the eastern and middle-western states 

Bureau of Fishertea — At the invitation of the deputy ^vemor of the 
Federal Reserve Bank of Philadelphia, John S Sinclair, Dr P S Galt- 
BOFF, in charge of oyster investigation for the Umted States Bureau of 
Fisheries, presented at the meeting called by the reserve bank, March 27, 
1934, an analysis of the present conditions in the oyster industry with spe- 
cial reference to New Jersey 

Dr Galisoff regards the drop in demand for oysters and low prices 
as being responsible for the present critical situation Planting operations 
in Delaware Bay begin in May and end on June 30, but on account of the 
general economic situation and especially because of the closure of several 
local banks, the oystermen are unable to obtain credit to finance planting 
operations Steps are being taken to obtain credit from the Federal reserve 
bank 

The sound policv, adopted by the state in maintainmg the pubho seed 
oyster beds from which planters are permitted to dredge seed ojrsters for 
cultivation, is a guarantee that natural oyster resources of the state will not 
be depleted This conclusion is corrobomtira by the fact that from 1880 until 
1929 oyster production in New Jersey steadily increased, whereas, in the 
Chesapeake Bay it materially dechned 

At the request of the New York State Conservation Commissioner, 
Lithoow Osborne, a conference was held by the representatives of the state 
and officers of the United States Bureau of Fishenes at Cambridge, Mass , 
on March 21, for the purpose of laying plans for a cooperative investigation 
of the marine fisheries of New York As a result of the very definite increase 
in interest among anglers, particularly in the fishery resources of the marine 
district, the conservation department is considering the possibihty of under- 
taking an intensive study of the fish supply in order to provide for adequate 
utilisation as well as conservation Dr Emmeline Moore, chief aquatic 
biologist of the conservation department, presented the tentative plans of 
the state’s mvestigation, and R A Nesbit, in charge of the Bureau’s inves- 
tigations in the Middle Atlantic section, discussed at lenjdh the findings of 
four years of research by himself and several assistants in tins field 

Personal Item 

Delbert M Little, for the past five yean in charge of the Weather 
Bureau’s station at Oakland, Cahf , has bMn promoted to the chief of the 
aerological division of the Bureau 
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PALEONTOLOGY — Early Tertiary species of gastropods from the 
Isthmus of Tehuantepec ^ Julia Gabdnbr, U S Geological 
Survey and Edgar Bowles, Johns Hopkins University 

Among some collections made in Mexico a number of years ago, 
was a small gastropod assemblage of four species, all of them un> 
familiar They had nothmg m common with any known East Coast or 
Gulf fauna and were put aside m the hope that at some future time 
check matenal might come to hght A few months ago, m a random 
survey of the Federal collections, Mr F E Turner of the Umversity 
of Cabfomia came upon them and commented on their extraordmary 
resemblance to middle Eocene (Domengme) species from the Sum 
Valley m southern California. A closer comparison further revealed 
the faunal sunilanty which is the more significant because the species 
are not generahsed but are apparently speoiahsed and short ranging 
types Although certam elements in the Domengme fauna are present 
in the Umpqua formation of Oregon, there is no former record of the 
extension of the Domengme sea south of California So close, how* 
ever, is the resemblance between the Chiapas faunule and that from 
the Slim Valley, distant more than 1700 nules m an air Ime, that a 
common shore Ime may be reasonably postulated 

The Chiapas locahty is about 12 nules east-north-east of Sayula and 
less than 10 miles behind the mountain front which faces the Atlantic 
Ocean There is no evidence m the present matenal that the Atlantic 
had broken through, but the mter-oceanic bamer must have been ex- 
tremely narrow. 

The sketch map (Fig 1) mdioates the outcrop from which the col- 
lection was made 

* PuMidiad by penniaalon of the Director, U 8 Qeologieel Survey Received 
Much i, 1984 
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Fig 1 — Looillty 1 — Simi V«ll«^ Califonum, 2 — 12 miles sMt-nortb-sMt 
SeyulAi Chmpae, Memeo 


The t: 


AMPULLINAE 
Cbbnina Gray 

1840 Qsat, J E Syn CkiBt Bnt Miu,42. 147 

fluetuata O B. Sowerby (Reoent m the south Psoifio) 
ie type of Cemtna le a large, not very heavy, inflated ehell with a de> 
preeeed spire and with a widely expanded and obliquely produeed aperture 
The inner margin of the aperture is broadly oonstnotM at the base of the 
body The parietal oidlous is veiy heavy but thins gradually and is spread 
over the body wall with no sharp^ defined hnut exoeptmg at the extreme an> 
tenor portion where it merges mto the sharp, narrowly reverted, antenor 
mainn of the aperture The genotype la the only hving imreaentrave of a 
famQy which was widespread dunng the first half of toe Tertiary, both in 
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the Tethysn eea and in the cooler waten Stewart* in hla dueuamon of the 
Ampullinae recognised the need of a new group name to include “Natmca” 
hanmbalt Dickerson "OlobuUma hannabdlt Diwerson might be dted as an 
Ekicene Cemtna but it has a much heavier oalloua extending over the parietal 
region with a distinct boundarv I think it will prove to represent a separate 
poup of Olobviarta, not directly related to Cemtna, the latter having proba* 
Ely developed from Qlobulana m the Miocene or later *’ The importwoe of 
the group is mcreased by the recognition of an aUied member many hundred 
miles to the south of the form described by Dickerson 


Eocebnina Gardner and Bowles, new section 

Type Naltca hannabalx Dickerson Middle Eocene (Umpqua formation) 
of Oregon 

SheU heavy, obhquely ovate Spire depressed Nucleus not preserved but 
certainly small and paucupiral Post nuclear whorls increasmg very rapidly 
in diameter Aperture pynform, expanded and obhquely produced anteriorly, 
the Ime of division between the outer hp and the parietal callous indicatM 
by a shallow groove Parietal callous heavy with a sharply defined outer 
lumt, almost or entirely seahng the umbihcus and merging mto the slightly 
reverted anterior margin of the aperture Sculpture restricted to incremen- 
tals with occasional resting stages 

The section is founded upon the type species from the Umpqua formation 
of Oregon and its variants in the Domengme formation of southern Cah- 
fomia and a new species from the Isthmus of Tehuantepec 

AmpvMtna sphaertca Deshayes from the upper Ekicene of the Pans Basm 
shares with the American forms the depressed spire, heavy shell, and parietal 
callous 

Camlaa (Ekioemina) chiapasensls Gardner and Bowles, n sp 

Fig 2,3 

SheU subglobose, smoothly inflated, spire depressed Nuclear whorls not 
preserved but doubtless smaU in sise and few m number Post-nuclear whorls 
4 to 6, mcreasmg rapidty m diameter, body whorl largely envelopmg the 
earlier volutions, inflated, obtusely shoulderra Sculpture consisting o^ of 
fine mcremental lines, most evident on the body whorl Sutures regular, 
clearly defined, and deeply impressed Aperture wide and flaring, anteriorly 
produced Parietal caUous heavy Umbiueus almost or entirely covered by 
the encroaching caUous 

Dtmennona Height, 36 millimeters, greatest diameter, 38 ± millimeters 
(aperture of specimen incomplete) 

Holotype U S National Museum No 373046 

Paratype U S National Museum No 373047. 

Tvpe locality U S Qeol Survey Sta No 13230, about 12 miles east- 
north-east of Myula, Chiapas, Mexico Eocene 

The closest analogueof this species is AmpuKtna hannibalt Didceiaon* from 

* SnwAET, R B Acad Nat Sol Pfailaddpbia, Pro« 78 SSI 1936 

' Dtcxusoir, R E California Acad Sei Free , ser 4, 1 no 4, p 119 si 19, As* 
la, IS 1914 (aa Ifattea hatuaibah) 
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the middle Eoeene (Umpqua formation) of Oregon, and the vanante in the 
Dommgine of the Simi Valley, California The Weet Coast species differs 
from A chtapatenata, however, m its less inflated and more obliquely shoul- 
dered body whorl, its higher spire, its more flanng aperture, and the heavier 
callous which completely seals the umbihcus The apparent perforation m 
the umbilicus of the holotype is, however, increased by the broken margin 
of the callous 

Cenna chiapaaenata is represented by the holotype and a smaller paratype, 
measunng 28 millimeters in height and 26 5 millimeters m maximum diame- 
ter 


Aiiaurellina “Bayle” Fischer 1885 

1885 Fiioher, Paul, Manuel de Conohybologie 8 766 1885 

Type by monotypy Ampullarta aptrata Lamarck Elocene of the Pans 
Basin 


Amaurellina msHnchse Gardner and Bowles, n sp 
Fig 5 

Shell of medium siie Spire more than one-third as high as the entire 
shell , soalanform Nuclear whorls not well preaerved or clearly differentiated 
from the conch Post-nuclear whorls probably 6 in number, insularly increas- 
ing in siie, those of the spire rudely trapesoidal m outhne Body whorl angu- 
lar postenorly, elongated and tapermg anteriorly Shoulders sharply cari- 
nate, sloping inward from the pmehed and elevatra keel to the distinct but 
not conspicuous sutures, space between the suture and the keel irregularly 
threaded with about 8 spi^ brae overridden by fine, crowded incrementiu 
laminae Aperture crushed in the type but apparently long and narrow, an- 
tenorly produced Parietal callous heavy, alinost^-and possibly in a perfect 
specimen, entirely — sealing the umbihcus, merging into the margin of the 
outer lip 

Dtmenstona Height, 39 millimeters, greatest diameter, 24 raiUimeters 

Holotyva U S National Museum No 373060 

Type locality U S Geol Survey Sta No 13230, about 12 miles east- 
north-east of Sayula, Chiapas, Mexico Eocene 

AmaureUina moragat Stewart* from the Tejon of California is more m- 
flated and more ovate m form, and the whorls are less sharply angulated 
AmaureUino tnoragax lajoUaenata Stewart,* from the Domengine honson is 
less inflated than the Tejon form, but the whorls are not so sharply keeled 
as m A . tnaltnehae AmauraUtna naltnehae is known only from the holot]rpe 

Amaurellina cortezl Gardner and Bowles, n sp 
Figs 7, 0. 

Shell heai^, squat-ovate, spire moderately high for the group, obtusely 
soalanform Whorls about 6 m number, regularly increasing in sue. obtusely 
shouldered Sutures distmot, impressed Shell smooth excepting for an In- 

* StsItabt, R B Op oit 334 si t8,Jlg S 

* Btswabt, R B Op oit 333 pi $ 
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eremeiital aoulpture which u unusually strong, sharp, and regular Aperture 
semilunate, outer hp entire Inner wall oovmed by a heavy callous com- 
pletely seamig the umbihcal opening 
Dtm$n$totu Height, 32 5 miuuneters, greatest diameter, 27 0 millimeters 
Holotype U 8 National Museum No 373048 
Paratypea U 8 National Museum No 373040 

Type locality U 8 Geol Survey 8ta No 13230, about 12 miles east- 
north-east of ^yula, Chiapas, Mexico Eocene 

There are 18 paratypes of this species in the Chiapas collection Many of 
these are broken or poorly preserved and the largest is 46 millimeters high 
Amaurelltna clarkt Stewart,* so abundant m the Domengme of the Sum Val- 
ley, differs from A eortezi m the relatively higher and more tumted spire, 
the less inflated and more produced body whorl and the less expanded aper- 
ture 


VOLUTIDAE 

Volutociistata Gardner and Bowles, n gen 

Genotype Vdviocnatata chtapaaensta Gardner and Bowles Middle 
Eocene of Chiapas, Mexico 

Shell coniform, spire depressed but the apex a rather prominent boss, 
nuclear whorls not well preserved, but certamlv small and few m number, 
post nuclear whorls about 5 in the genotype, tne later whorls wound close 
to the tuberoled penpheiy of the preceding volution, body come, slightlv 
concave laterally, abruptly shouldered, apical surface ornately sculptured, 
early whorls with 11 to 13 prominent axial nbs which on the later whorls 
are reduced to erect peripheral tubercles evanescing on the body withm the 
posterior third, mcremental stnae crowded and rather sharp, anal sculpture 
overridden by fine, crowded, somewhat irregular lirae, mtn of body ob- 
liquely sulcate, the grooves more closelv spacM anteriorly, sutures distinct, 
undulated by the peripheral nodes of the preceding volution, aperture nar- 
row, elongate with subparallel margins, outer lip entire with a simple, bev- 
elled edra, columellar wall pheate, the anterior fold the strongest and the 
most oblique, the 4 or 5 behmd it leas sharply defined and irregular in sise 
and spaemg and almost at right angles to the axis of the shell, all of the folds 
deep-seated and visible only in the broken shell or m moulds, parietal callous 
heavy, washed backward over the preceding volution in the adult whorls, 
antenor fasciole narrow, the terminal notch shallow 

This genus has been erected to accommodate two similar and remarkable 
volutes, Pkjona lajoUaenna Hanna^ from the Domengme (middle Elocene) 
of California and VohUoenstata ehtapamma, the genotype, from the Isthmus 
of Tehuantepec They are characterised by the conspicuously coniform out- 
line, depres^ spue, crested penphery and the very narrow aperture with 
sub-paridlel margins 

' SnwABT. B B Op oit SSe pi to, figt 8, 0 

’ Ramna, M a Uuv California Dept Geology, Bull IS no 8, P 330 of St, 
ft* t,t 1037 ••Pvona’' by typograplucal error 
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The genuB VohdocanuB of Croese* though Buggestmg a ooniform shell u- 
oludes Bpeciea with a more typically volutoid aperture, rounded shoulders 
and an ohviform rather than ooniform outlme 
The form most closely resemblmg Voluiocrtsiaia piotonally is Dtploeonua 
crossiM Douville* from the Cardtia beaumonU beds of northern India.! 

The genus Dtploconiu was erected by Douvill6^® to cover two species, the 
genotype D el^anSf a relatively high-spired form, and D cmasus Dtplo- 
conus was referred to the Fusidae m which Douvill4 mcluded Turbtnella, 
but in his discussion, he emphasised the characters common to the Strom- 
bidae and recogmsed in Dtploconus an indicator of a common ancestry for 
the fusids and strombs Douvill4’s figures suggest that the outer lip m adult 
Dtploconus 18 pulled slightly backward over the preceding whorl as it is in 
the strombs, but this is not true of the American forms and may not be true 
of the Indian, for the material figured by Douvill4 is mostly m the form of 
incomplete moulds The columellar folds of the Indian species seem stronger 
and more obhque but this difference is probably more apparent than real 
for the folds of the American species are deep seated and can be adequately 
observed only m the broken shell No genetic relationship between the In- 
dian and American faunas can be surely established on the material avail- 
able, but such a relationship is a possibihty of unusual interest as it involves 
the early migration routes of theTethyan faunas TheTethyan, the ancestral 
Mediterranean, sea was presumably closed on the west by the ^'Cathaysia’’ 
of Grabau, and was thus isolated from the equatorial Famfio, though it may 
have been open to the Atlantic by way of northern Africa Forms similar to 
Dtploconus are unknown m either the fossil or the Recent Japanese faunas 
Among the American volutes, the closest relationship may perhaps be 
found with Voluiocorhis Dali, a group remarkably prolific m the Amenoan 
Eocene Variants of the genotype, VohUxltihcs Itmopsis Conrad from the 


Fig 2-3 Cemtna (Bocemtna) cAtopottnm Gardner and Bowles 2 Apertural Tiew 
of holotype, XI 3 Apertural view of para^pe, XI Fig 4 C (ffocemtfui) apeoies ef 
C hanimalt (Dickerson) from the Sizni valley," California Apertural view, Xl 
Fig 5 AmattreUtna moitneAM Gardner and Biowlee Apertural view of holotype, 
XI Fig 6 A elorib Stewart from the Simi Valley, Cabfomia Apertural view, XI 
Fig 7 A ecr/m Gardner and Bowles Apertural view of holotype, Xl Fig 8 A 
darkt Stewart from the Slml ValW, Cahfomia Rear view of individual shown in 
Figure 5, Xl Fig 9 A earUn Gardner and Bowles Rmr view of individual 
shown in Figure 6, Xl Fig 10-12 VolutocnsUUa ektamucnm Gardner and Bowles 
10 Apical mw of paratype, Xl 11 Apertural view of holotype, Xl 12 Apertural 
view of holotype broken to expose oolumeUarplieations, Xl Fig 13 V lajoUasHsu 
(Hanna) from the Siml Valley, Cabfomia Apertural view, Xl 

■ Caossa, H Joua ns Conohtl , ser 8, 10 806 1871 

* Douvnu, Hshhi Les Couehss a Cardlta Beaumontl Geol Survey of India, 
Mem , Paleontologia Indioa, new ser , 10 38, pi 7, flg» S, 9 1020 

Idem , p 180 

u All of tbe speoimens from the Biml Valley are from U 8 Geol Survey 8ta No 
12632, ooUeoted by W P Woodnng on the north side of the 8iffll VaUw. on the east 
dde of Ias Uajaa Canyon, 6850 feet SouUi 17}* East from Bench Mark 2160, Ventura 
County, California 
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Gulf Eocene, are widespread in the lower Claiboine of Texas and northern 
Mexico There are numerous obvious differences between the genera, the 
most significant, perhaps, being the more regular and stronger phoations 
upon the pillar of Vdutocorbu, which unlike those of VohUocnatata, emerge 
at the aperture In VohUocorbit, however, as m Volutocrutata, the parietal 
wash IS extended backward upon the preceding whorl m adult mdividuals, 
and the two groups are similar m the direction of the growth hnes, the groov- 
mg upon the base of the body, the characters of the anterior fasoiole, and 
the general sculpture pattern 


Volutocnstata chupasensls Gardner and Bowles, n sp 
Figs 10-12 

Shell of moderate dimensions and rather heavy, coniform Spire depressed 
but the apex a prominent boss Bodv elongate-como, gently tapeimg and 
slightly concave, laterally Nuclear whorls imperfectly preserved and differ- 
entiate but certamly small and few in number Post-nuclear whorls about 6. 
rapidly increasing in size, conspicuously shouldered Post-nuclear axial 
Bc^pture gradually changing from narrow ribs continuous from suture to 
suture on the early whorls to promment peripheral nodes on the later, the 
number runnmg from 11 to 13 to the whorl, fine spiral stnae superposed 
upon the axials, strongest relatively and most regular upon the early volu- 
tions, base of Imy obhquely sulcate, the grooves more closely spa^ an- 
teriorly, sutures mcised, undulated by the axials of the preceding whorl 
Aperture narrow, the margms sub-parallel Outer bp simple, the edge bev- 
elled Pillar waU phcate, the folds deep seated and not emergent at the aper- 
ture, anterior fold the strongest and the most obhque, the 4 or 5 folds be- 
hind it irregular and approximately at right angles to the axis of the shdl 
Parietal wash moderately heavy, transgressiim the shoulder on the last two 
volutions and partially overriding the penpneral nodes Anterior fasoiole 
narrow and moonspicuous, the terminal notch very shallow 
Dimennotu Height, 39 5 millimeters, greatest diameter, 23 5 milh- 
meters 

Hoiotype U 8 National Museum No 373044 
Paratype U S National Museum No 373045 
Type localtty U 8 Geol Survey Sts No 13230 

Volutocnstata chtapaaenns is represented by the hoiotype and a broken 
paratype consisting of the apical portion only The maximum diameter of 
the paratype is 34 millimeters and the axial nodes total 65 or 66 . VohUoens- 
tata lajMaonns (Hanna) from the Domengme of southern California is the 
only known American species remotely resembhng specifically our Mexican 
form It differs in the relatively broader body whorl, the lees sharply angu- 
lated keel, the less prominently elevated but more acute peripheral nodes; 
the more posterior suture which follows doeely the penpheiy of the later 
whorls rather than falling a httle m front of the penpheiy as it does In V. 
chtapasmsts, and the sharper, more uniform and more regularly spaced oolu- 
mellar idiostions 
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PALEONTOLOGY — New Carlxmtfemu inmrUilmUea — IV ^ Gbobob 
H GraTY, U. S Geological Siirvey 

Thu paper contains descriptions of one brachiopod from western 
Texas, five gastropods from Colorado, and three gastropods from 
Arkansas 

Ciyptacanthu? robusta n sp 
Figs 1-7 

Shell rather large for the genus, subpentagonal in outline, highly inequi* 
valve with revprsf^ curvature, the praiole valve having a pronounced fold 
and the brachial valve a pronounced sinus 

The pedicle valve u widest at the mid-length or just above and somewhat 
emarginate in front with an outhne more or less conspicuously pentamnal 
Longitudinal^, this valve is gently arched toward the anterior end, but 
shows a rapidly incroasmg curvature toward the beak which rather stnk- 
mgly overhangs the brachial valve Transversely, the median part is more 
or less planate at the anterior end, the flattened sone contraotmg postenorly 
to form a narrowly rounded ndge which terminates m the smaU mcurved 
beak From this flattened median part the lateral slopes descend steeply and 
to an uncommon length, causing the valve to be correspondingly convex 
The lateral elopes are flattened or even somewhat concave and they seem to 
flare slightly m the region of the cardinal angles On some specimens the 
descent from the fold is so abrupt close to the antenor margm as to produce 
two short but pronounced grooves and to give that structure, which would 
otherwise be undefined, distinct boundaries and a quadrate shape The beak 
m my specimens is imperfect but it appears to have been truncated by a 
round foramen without any collar formed by the mtroverted shell margin 
adjj^nt 

The brachial valve is subquadrate in outline and moderately convex It is 
strongly and more or less abruptly deflected at the sides and across the front, 
leaving a median area (for half or two-thirds of the length) which is but 
sbghtfy arched The smus, which makes its appearance b^k of the middle 
of the valve, is m the beginmng a narrow groove, but it widens rapidly and 
somewhat abruptly, the bottom, at the same time, becoming more rounded 
and at the antenor margm almost planate There, the part mcluded in the 
smus projects as a linguiform extension which is folded downward at a strong 
angle, one, however, appreciably greater than 90 degrees The parts on either 
Bide of the sinus are also deflected downward, though less strongly than the 
smus itself, with an almost truncating effect As an extreme expression this 
valve 18 planate over the poetenor part and abruptly flexed along three sidee, 
BO that the planate area has a certain definition The lateral and antenor 
folds m conjunction with the broad deep sinus, cause this area to terminate 
on either siae In prommences almost hke httle mounds 

Of mtemal structures httle is known except that the pedicle valve is pro- 
vided with dental plates and the brachiid valve with a strong median sep- 
tum The shell substance IS finely punctate 

1 For the preTious paper in this series see this Joobhal 21 800-807 1021 Pub- 

Udied^ poiaission of the Direotor of the U 8 Oeologioal Survey Received Sept 
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C robutta so closely resembles CryptaearMta eotnpada as to raise a doubt 
whether it is more than a very robust fonn of that species, yet the facts re- 
garding both ore so incompletely known and m certam respects so at varir 
anoo as to suggest that they belong to distmot genera The possibihty that 
they belong to different genera is opposed by their close external similanty 
Such a resemblance would mean httle or nothing between many species but 
in this instance it is significant because the configuration which these two 
possess in common is highly exceptional and distinctive On the other hand, 
the original description of C compacta does not mention the dental plates 
and median septum which are shown by the present species, and it does give 
the character of the braohidium whose characters in the present species have 
not been detennmed 

C compacta is one of the rarest of Carboniferous brachiopods and no first 
hand description of it has been published since 1868 until very recently 
Dunbar and Condra, however, rodeecnbe the genus with some additional 
characters among which, sigmficant m the present connection, are the pres- 
ence of dental lamellae in the pedicle valve (a character which could be pred- 
icated with reasonable assurance as it is found m all or nearly all Carbonifer- 
ous Terebratuloids) and the absence of a median septum in the brachial 
valve I hesitate to challenge the character last mentioned and at the same 
tune cannot accept it unconditionally for the following reasons I have ex- 
amined specimens of C compacta, especially one from the Murphysboro 
quadrangle (station 6129) in which a median septum certamly appears to 
be present, though it may not have the form of a thin high plate Further- 
more, the specimen which supphed the structural characters descnbed by 
Dunbar and Condra and which m their sections seem to afford conclusive 
evidence that a septum was absent, came from New Mexico and is strikingly 
unlike the authentic specimen shown by the onginsl publication Their fig- 
ures (p 309) represent a shell that is much more elongate, that is ovate m 
outlme instead of pentagonal, and that has a moderately convex instead of 
a nearly flat braclual valve On these grounds one might infer that their 
specimen did not belong to C compacta and might not belong to Cryplacan- 
thta at all These differences are less marked, however, if the figures on p 309 
are compared with figures on plate 37 representing specimens from Kansas 
and lUinois The fact that a median septum was not mentioned in the origi- 
nal descnption cannot be taken as corroborating the observations of Dunbar 
and Condra for the original description also failed to mention the much more 
obvious dental lamellae 

If Cryptaeanthta did indeed lack a median septum m the brachial valve, 
the present species can hardly remam m the same genus as C ecmpaeta 
In the presence of this septum it suggests the genus Heterolama, not to 
mention Otrtydia and others, but m configuration it is the reverse of HeUr^ 
lama whose characteis in this category are singularly misrepresented in the 
Amenoan Zittel In that usually accurate worii the genus is summarised as 
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oompnsmg “smooth Dielasmids with a ventral fold and a dorsal smus “ In 
point of fact, the transverse curvature of the ventral valve in HelereUuma 
18 concave, in other words, it has a smus not a fold, and that of the brachial 
valve IB convex, but the convex curvature is reversed m the anterior part 
which 18 mdented by a more or leas conspicuous smus The present species 
which really has a fold m the ventral valve and a sinus m the dorsal valve 
might well belong m HeUnUuma as the genus is represented in Zittel, but 
not as it 18 m fact If it does not belong m Hderelamia by reason of the re- 
versed curvature of the valves, or m CryjAacatUhxa by reason of the median 
septum m the brachial valve, its generic affinities are hard to discover In 
configuration it recalls the Jurassic genus Olosaothyrta and m default of a 
suitable generic locus the term Oloaaothyropata might be used for it 

In its specific relations as already pointed out C robuata greatly resembles 
Crypiacanlhta compacta and when the doubtful pomts are cleared up, it may 
belong m the same genus As a summary of the differences at present known, 
aside from those of generic significance, C rebuata is much larger, the lateral 
outhnes appear to contract more gradually forward so that the antenor out- 
line 18 broader than it is m C compacta, the two valves appear to be much less 
unequal m convexity, the pedicle valve bemg somewhat lower and not so 
angular along the median hne, and the brachial valve not quite so planate, 
and the fold and smus are higher and conspicuously quadrate m outline 
These differences can not be wholly vouched for, as the original description 
and figures of C compacta are inadequate m several respects, and as speci- 
mens are rare I have been able to examine only 10 or 12 specimens, all of 
them small and more or less broken Their imperfections tend to vitiate the 
identification, but it is probable that they belong to C compacta The fact 
that C rebuata occurs m a widely unlike fauna of much later geologic age 
adds significance to the differences already known and gives promise of oth- 
ers when our knowledge is more complete 

C robuata occurs associated with Pugnax btaukata, which it resembles so 
closely m configuration that on a hasty examination the two species might 
readily be confused, the resemblance, of course, is only superficial and 
scarcely that, inasmuch as it exists only through a revei^ of the valves, 
the pedicle in this species resembling the brachial valve in that and vice 
versa 

Delaware Mountain formation (Permian), True Canyon, 7 miles north- 
west of 7-Heart Gap, Culberson County, Texas (station 6462) 

Plenretomaxla worthenloides n sp. 

Figs. 8, 9. 

Shell small, comcal, turreted, consistmg of 6 or 6 volutions Apical angle 
less than a nmt angle but varying with different specimens Aperture rhom- 
bic In the final vdution the peripheral region is occupied by two large 
rounded carmae which mclose b^ween them a fiattened and mudi depressed 
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tone oontauung the shtband. The lower of the two oannae is almoet basal and 
IS slightly smsSer and leas prominent the upper The surface between 
the suture and the upper oanna is broad, strongly obhque, and nearly flat 
though it 18 shgh^ tumid near the suture and more or less spreading as it 
joins the canna The lower surface is gently convex and nearly honsontal 
except that near the axis it bends strongly upwards The whorls embrace 
up to the lower canna w^ch is oonceaJra in some specimens and partly 
exposed in others The upper canna on the other hand forms a oonspiouous 
projection and lends the shell its turreted appearance The axis seems to be 
imperforate 

The lateral surface is marked by 6 or 7 fine, sharp, revolvuig hrae which 
diminish in sise from above downwards and are separated by mterspacos 
wider than the line themselves About 4 similar hrae, but finer and more 
crowded, occur on the upper canna and two or three others like them on the 
lower oanna The lower surface is marked by about 10 revolving hrae which 
are coarser and stronger than those of the lateral surface, and stand rather 
mure than their own diameter apart The mterspaces gradually dimmish 
toward the axis and the hrae decrease in sise and strength in the same direo- 
tion The sculpture also comprises fine, regular lameUose transverse hrae 
On the lateral surface they decrease m sise mdividually from above down- 
ward and are perhaps a httle more dehcate than the revolvmg hrae and pos- 
sibly a httle more closely arranged They form with the revolvmg hrae a 
regular cancellated sculpture marked at the intersections by mmute but con- 
spicuous nodes The transverse hrae are well developed upon the upper 
oanna, oanoellatmg the revolvmg hrae that occur there, and they reapp^ 
on the lower oanna Over the ba^ surface they are a mmor feature It well 
developed or well preserved they are sharp and clear, but much more dehcate 
and much more closely arrangra than the revolvmg hrae which they cross 
as crenulations rather than as nodes The shtbimd occupies nearly the whole 
of the depression between the two oarmae and is defined by Itunellose Imes 
partway up its sides The shtband is divided longitudinally by a slender re- 
volvmg lira set with mmute, closely arranged, u^orm nodes, whereas each 
of the divisions is subdividM by a bra more or lees inferior m sue In the 
shtband the transverse hrae appear as dehcate close-set lunettes which on 
many specimens are somewhat difficult to make out and are chieflv appiarent 
by reason of the nodes that they produce m crossmg the median hra 

On the lateral surface the growth lines have a strong backward trend from 
the suture and a shght convexity toward the aperture In crossmg the sht- 
band of course they are conspicuously arched with the convex side facing 
backward On the lower surface their general direction is about transverse 
but thev retreat into a broad shallow concave arc just bdow the lower canna 
and make a short shallow convex are m the axial region 

This species is not exactly rare , about 26 specimens, large and smaU, have 
been exajmned, but only a few of the large ones are well preserved, whereas 
the small ones are identified with leas aoouracy Some of the variation ob- 
served IS probably due to imperfect preservation That the revolvmg brae 
vary somewbat in number and arrangonent scarcely need be specified. In 
some specimens revolvmg hrae seem to be obsolete on the carinae, the trans- 
verse hrae alone bemg distinguishable. The then appear flat on top 

in ste ad of rounded. The delicate thou^ sharp lunettes in the slltband are 
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more often mvlslblfl than seen, and the tranevene lines of the lower suifooe 
may be sought for in vam Probably they are fully developed, but are sub- 
du^ to the strength of growth hnes, or o^ured by abrasion On a few small 
specimens from Woolsey, Ark (station 2849) the upper canna is uncom- 
monly thin and prominent 

Brentwood limestone member of the Bloyd shale (early Pennsylvanian) , 
SW} sec 27, T13N, R82W, Winslow quadrangle, Arkansas (station 3733) 

Buconospira hermosana n sp 
Figs 10-12 

Shell small, oomoal, composed of about seven gradually enlargmg volu- 
tions The spire comprises half, or a little more than half, of the entire height, 
and the height is slightly greater than the width of the last volution 

Final volution somewhat rhombic in section and strongly cannated around 
the periphery which is at the mid height or somewhat below The lateral 
surface, which is slightly concave, descends steeply from the suture The 
lower surface, which is gently convex, descends from the periphery inward, 
but in the axial region it rather sharply assumes an upward direction The 
peripheral sone is occupied and truncated by the shtband, which is rather 
narrow and depressed between two thm strongly projecting lamellae Below 
the canna, that is, on the lower surface but m the penpheral ^rt, there is 
a narrow groove which in width is about equal to the shtband, and which 
IS separate from the shtband by the lower of the two boundmg lamellae, 
below this again and of about the same width there is a narrow, rounded 
ndge The volutions embrace to this spiral ndge, so that the canna forms a 
somewhat conspicuous projection wmding around the shell, but losmg its 
elevation as it approaches the apex 

The surface is crossed by numerous slender, sharply elevated transverse 
hrae distmctly narrower than the stnae between them, httle difference m 
sculpture bemg observable between the lateral and basal parts On the upper 
surface these Imes are at the same time convex (toward the aperture) and 
obhque, with a rather strong backward swing On the lower surface they are 
smuous but on the whole mnerally transverse m direction Startmg at the 
shtband they have for a short distance a forward direction but turn back- 
ward as they cross the revolving ndge on the basal surface. Thence, they 
make a broad shallow reentrant curve, followed by a broad shallow convex 
curve, the change m direction occurring about midway on the lower surface 
As these hnes necessarily converge toward the axis, many that begm at the 
canna die out or become confluent to form hrae of larger sise, the others ap- 
parently become somewhat strengthened so that the penpheral half of the 
lower surface is more flnely striated than the axial half In the shtband the 
transverse hnes make distmct lunettes, the tnurlnnp here being similar to 
those elsewhere on the shell but considerably finer Traces of extremely fine 
spiral lines have been observed m the shtband. They are mterrupted by the 
lunettes or confined to the spaces between them fome 6 or 6 of the trans- 
verse lime of the upper surface are spanned by 1 mm , the measurement be- 
ing made at right angles to their obhque direction On the lower surface the 
liration is somewhat finer near the canna but it becomes as coarse if not 
coarser toward the axis through confluence or fascieulation of the hrae 

In typical Buecnotpira the surface is crossed by qiiral as well as traos- 
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verse Imee, producing a cancellated ornamentation EuconoBjnra Hermoaana 
has no such spiral Imes, and this fact although it is not regarded as debaring 
It from Euconoaptra, at once distinguishes it from a number of species there 
referred Several species of Eueonosptra, it is true, have only traces of spiral 
Imes (such as the very robust E taggailt), or have spiral lines only on the 
under surface Pleurotomana conrformta, P eonulua, and P {Bembema) sls> 
garUula, which possibly should be referred under Eueonoaptra, have, like the 
present species, only transverse brae, but they are sharply distmguished 
from it m other ways 

McCoy formation of Roth (Pennsylvanian), McCoy, Colorado 

Pleurotomsila rockymontsna n sp 
Figs 13~16 

Shell uf moderate siie, elongate, conical, composed of 10 or more gradually 
enlargmg volutions Spire about twice the height of the final volution and 
distmctly but not strongly turreted 

Fmal volution irregulwly rhombic m section with the basal surface gently 
convex and almost honsontal, with the lateral surface strongly obhque, and 
with the cannated periphery sharply rounded or subtruncate The lateral 
surface is slightly sinuate, somewhat protuberant in the upper part and 
somewhat flarmg in the lower The peripheral angle, which is rounded as 
just described, is the locus of 2 revolvmg ndges or cannae of which the higher 
18 slightly the more prominent Adjacent to the lower canna, but on the un- 
derside of the volution is a third ndge distinctly inferior in sise and promi- 
nence It IS separated from the lower canna by a narrow groove, somewhat 
narrower and shallower than the groove inclosra between the two penpheral 
cannae 

The lateral surface of the final volution is crossed by small spiral and 
transverse lines which form a regular and fine cancellation marked with bttle 
nodes where the lines intersect The spiral bnes are slender and spaced at 
a^ut their own width or somewhat more They are subequal but gradually 
duninish in sue and prominence from above downward About 8 can be 
counted on one specimen, one or two more on others The transverse bnes 
are about the same in sue and spacing as the spiral ones on some specimens 
but on most they are the dominant feature being conspicuously stronger and 
more widely spaced They are m the upper part almost straight and almost 
direct but bend backward more or less stroi^ly as they approach the upper 
canna so that they have, m that degree, a general backward trend 

The markinn of the penpheral sone vary mudi m detail on different 
specimens, probably due to the minute character of the umts and to their 
imperfect and unequal preservation Where most clearly distinguishable the 
slitband is a narrow flat nbbon deeply depressed between the two penpheral 
cannae It appears to be defined by debcate brae on the sides of the cannae 
and It u marked by very fine, closely arranged lunettes The oceunenee of 
the brae is such that the cannae sometimes appear to be surmounted by two 
revolving brae Thu u especially true of the mwer canna because it u some* 
what Bin a l l er and less pronunent than the upper, and the bra on its inner 
Bide u more on a parity wiUi it In one specimen the sUtband u not distm- 
guishable as such, but instead the groove between the cannae appears to be 
occupied by several fine spiral bnes These features are not shown deaily or 
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m detail, however The transverse hrae apparently do not pass the upper 
oanna, which is not orenulated, and when they reaper in the slitband they 
are very much finer and more doeely arranged Nor^ve they been detected 
on the lower oanna, but m the groove just below it the transverse lines re- 
wpear with a sharp expression and with a marked forward slant from above 
Traces of fine spiral lines are also shown here by some specimens, and 
probably they are a constant feature The sculpture of the basal surface 
from the lower canna to the axis, is not well shown It seems to be cancel- 
lated like the lateral surface, but more finely The tevolvmg hrae are more 
slender, more closely arrani^ and consequently more numerous, and the 
transverse Imes are even finer They are greatly inferior to the transverse 
lines of the lateral surface so that whereas there the transverse lines are the 
dominant feature, the spiral hnee have here the dominant part The volu- 
tions embrace so as partly to conceal the lowest of the three revolving ndges 
that occupy the peripheral lone exposmg, however, its crest together with 
the groove above it and the two peripheral cannae with their mduded 
groove These projections break the regular slope of the spire and give the 
conical shell its somewhat turreted shape 

This species appears to resemble P adamn in a general way Worthen’s 
description, however, is not clear, in fact seems to be contradictory regarding 
certain details In point of sculpture it mentions only spiral hnes on the two 
cannae which indose the shtband One part, at least, of the final volution is 
said to be smooth, apparently the basal surface (“smooth below the spiral 
band") , this IS not true of any part of P rockymontana P odamst also ^ a 
wider spiral angle P giffordt is on the whole somewhat more similar but it 
has fewer spiral lines on the lateral surface and apparently no transverse 
lines at all, there are other differences as well, such as showing a greater 
depth of shell below the shtband m the final volution and above the suture 
m the higher ones and lacking a third ndge below the two cannae that in- 
doee the shtband P aubdectutota and P rockymontana are also comparable 
in a number of details, more m sculpture thaji m configuration, as P tub- 
deeussota has a much lower spire P suhdeeussoto resembles the present spe- 
cies and differs from the two previously mentioned, in having the lateral sur- 
face finely cancellated by numerous revolvmg and transverse hnes, but like 
the foregomg it appears to lack the additional canna below the two on the 
penphery 

McCoy formation of Roth (Pennsylvanian), McCoy, Colorado (station 
6714) 

Orestes? reticulatus n sp 
Figs 17-10 

Shell rather small, subcorneal, composed of about seven volutions Width 
and height nearly equal 

Final volution rhombic m section with the penphend line weU-nigh basal 
The lateral surface juts out at the suture to form a narrow shelf-bke projec- 
tion which, though slightly inchned is almost honsontal From this tablet, 
which it meets m a pronounced angle, the mam part of the lateral surface, 
sloping steeply, drops down to the penphery without matenal mtemiption 
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The penpheral which u about 60 degrees, is somewhat truncated or 
sharply rounded Tne lower surface is almost planate and almost horuontal 
It descends appreciably from the penpheral angle and m the anal region 
makes a sub-angular turn, bending upward with a slight obliquity The ans 
IS Bohd and the hp slightly reflexed to form a false umbihcus The rather 
broad sht band occurs just above the penpheiy and is sharplv defined by 
two rather thick prominent lirae Just below the lower of these brae but stiU 
above the penpheral line the surface retreats into a rather narrow deep 
rounded groove, and this is followed by the penpheiy itself, consisting of a 
narrow rounded ndge which in width is about equal to the groove above and 
in prommenoe scarcely exceeds the guardmg brae of the shtband Thus the 
penpheral region is marked by three slender ndges or cannae separated by 
two grooves The lower canna is decidedly thicker than the two above that 
inclose the shtband, and the shtband or upper groove is much broader 
than the lower The volutions embrace up to and mcluding the lowest ndge, 
so that the groove above and the slitband are exposed Tms gives the slull 
as A whole an obscurely turreted appearance As the whorls are followed 
backward up the spire, they lose their angulated shape and become more 
regularly rounded 

The sculpture m general terms consists of a rather coarse reticulation made 
by sharply raised revolving hrae crossed by transverse lirae of about the 
same size and spacing Small but rather conspicuous nodes emphasize the 
points where the hrae intersect Reckomng the sharp edge of the shelf-Iike 
projection below the suture as a lira, from 0 to 8 revolvmg hrae occupy the 
lateral surface and an additional hra not uncommonly occura upon the sub- 
sutural tablature The lirae are as a rule rather regular m size and spacing, 
but they may vary greatly, and m both items they show a general diminu- 
tion downward toward the shtband The two slender hrae that inclose the 
slitband are not distmguished from the hrae above except that tbev are a 
httle more proimnent and are nut affected by the transverse hrae Tney are 
smooth or m places finely notched or crenulated Two rather small spiral 
hnes close together form the peripheral curve or canna (wherefore its 
rounded instep of angulated shape) and from 10 to 13 others are developed 
on the lower surface This part of the shell is somewhat more finely marked 
than the lateral surface, the hrae bemg more slender and the intervals nar^ 
rower, though on both surfaces the mtervals are decidedly wider than the 
hrae The slitband generally appears to be without spiral hnes and to be 
marked only by the usual lunettes, but m one specimen the shtband is 
divided by a single dehcate raised Ime, and m several it shows traces of 
numerous exoecdmgly minute hnes which seem to be mterrupted by the 
much stronger lunettes and confined to the mtervals between them 

The transverse hrae on the lateral surface are about like the spiral hrae. 
rather strong and coarse, and between the two, the lateral surface is divided 
into rather large rhombic areas The transverse hrae come to an end at the 
raised hne that forms the upper boundary of the shtband They are not eon- 
tmuous with the lunettes m the slitbimd which are m fact much more 
numerous and more closely arranged Nor do they account for the crenula- 
tions on the hra that bounds the ^tband above (when these can be seen at 
all) for the crenulations are even finer than the lunettes On the lower surface 
the transverse hrae are generally finer, more subdued and more closely ar- 
ranged than they are on the lateral surface They show considerable irregu- 
larity on the same specimen and great variation between different speci- 
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mens Compared with the revolving brae which they mtenseot, they are lees 
oonapiouoiu, they are also more ol<mly arranged so that the paraUeloipnams 
which they ^Ip to molose are much longer thiw they are wide Here on the 
lower surface they are associated with growth hnes to which they are similar 
in kmd but superior in strength 

In direction, the transverse brae spread straight out from the suture, but 
take on a shght backward trend at the angular margin of the tablature that 
surrounds it, and at the same tune they become arched (convex side toward 
the aperture), so that upon reaching the upper boundary of the sht buid 
their backward direction is very pronounc^ The transverse markings on 
the sht band itself make the usual concave arch On the lower surface the 
transverse hnes have a gentle backward trend from the periphery and are 
gently smuous m shape Close under the sht band they have a forward direc- 
tion, but, makmg a turn on the periphery they first desonbe a concave curve 
and then when half-way across, a convex curve These curves, which are ex- 
pressed with reference to the outer hp, are very broad and shallow 

In some respects Orestes? reitcvlaiua resembles the species which Keyes 
thought might be the one which Meek and Worthen thought might be 
Shumard’s Pleurotomana brazoerms Shumard’s species, as I interpret it on 
specimens from Texas, is a characteristic member of the genus Orestes, and 
IS very different from Meek and Worthen’s shell The latter must be called 
Pkurotomana trUertexta, a reversional name which those authors suggested 
m case it proved to be distinct from P brazoenita P brazoenm of Keyes, 
on the other hand, seems to be a quite differentspecies from the P braxoenm 
of Meek and Worthen (or Pkurotomana tnkrkxta) and even more different 
from typical P brazoenna Though not identical with Oreataa? retteulatua, 
It 18 much like it m general appearance Its shape, however, is more turreted 
and less comcal, its sht band is broader, is divided by a median line, and is 
penpheral in position instead of bemg above the periphery with a groove be- 
low it The cannae on either side of the sht band are not simple raised hnes 
or ndges — they are compound, the upper being formed by two raised hnes 
and the lower by two or three Furthermore, the transverse hnes are of two 
orders and so disposed that from three to six of microscopic siae intervene 
between two of the larger ones Something like this can be observed on the 
lower surface of 0 rettcuiatiu though the mtermediate lines are subdued and 
incremental m character, but on the lateral surface, growth hnes, if present 
at all, are only just discernible Thus, the obvious resemblance between 0 ? 
retteulatua and the Pkurotomana brazoetma of Keyes is of a general charac- 
ter, and critical comparison discloses many differences m detail 

McCoy formation of Roth (Pennsylvanian), McCoy, Colorado (station 
6714) 

Orestes? quadnlineatuB n sp 
Figs 20-22 

In its general character and also m many details this species is closely 
allied to Oreateat rtitevlatiu It is, however, more depressed and m shape more 
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or less hemisphenoal whereas the other w more or less oonioal Thu differ- 
ence u partly due to the shape of the constituent volutions which are more 
rounded, and partly to their adjustment to one another The more rounded 
shape of the volutions manifests itself m several details The lateral surface 
u more arched and at the same tune less obhque, the lower surface bkewise 
u more arched, droppmg farther below the peripheral lone The peripheral 
zone u much less angular, for whereas in 0 7 reheidatiu the part below the 
shtband projects beyond the part above, so as to form a sharply rounded 
penpher^ angle, in thu species the two parts project about equally, so that 
the shtband appears to occur rather upon a broadly rounded penpheral 
sone than above a narrowly rounded one 

The two species differ perhaps more m configuration than they do m 
sculpture, but the sculpture too, though the same in general character, is 
different in certain details The spiral ornamentation in O ? quadrtlinealus 
consists of fewer and sometimes thicker hnes more widely spaced and the 
transverse ornamentation also, though vaiymg greatly in scale, is on the 
whole somewhat coarser The lateral surface is commonly marked by 4 
strong, sub-angular, revolving costae separated by rounded grooves of much 
larger sise This enumeration does not include the raised hne that bounds 
the shtband on its uprar side, but it does include the ndge that marks the 
outer limit of the tablature below the suture These four revolving costae 
can not be said to have any constant or charactenstio arrangement for they 
vary m spacing from specimen to specimen, but rather commonly the upper 
one stan^ some distance from the suture and the mtervemng surface may, 
by reason of the rounded shape of the volution, mohne shgbtty downwari 
toward the suture instead of dechnmg shghtly away from it On the other 
hand the side of the surface may arch mward regulariy to the suture with- 
out forming any distinct tablature The lowest of the 4 costae, as a rule, oc- 
curs rather close to the shtband, but is semrated by a rather broad mterval 
from the one above The one above (or tne third from the suture) may be 
somewhat smaller than the rest or it may be entirely undeveloped In that 
event there would be 3 instead of 4 of these revolvmg costae All four, how- 
ever, may be essentially equal in use and spacmg The transverse brae in- 
stead of tracing a regular backward curve from the suture as m O ? rettru- 
latu8, reach the same end by an angular change of direction where they 
cross the spiral ndges, the pomts of mteiseotion being marked by nodes 
which though actually small are sometimes prominent and stnking Thus, 
the shelf-like jutting of the shell below the suture is apt to be conspicuously 
and handsomely marked by strong hnes which spreaa out from the suture, 
form pronounc^ nodes on the rev olving ndge that forms its outer boundaiy, 
and pass backward by successive angles to the shtband This shelf-hke pro- 
jection, crossed by transverse lines and bordered by a row of nodes, is in 
many specimens a conspicuous feature. 

0 quadnltneatua is closely related to 0 reltctdaltu, the fact of relationship 
is clear and the degree is not Taken together a rather large number of speci- 
mens have been exammed but many of these specimens have been eru^ed, 
some completely flattened, so that their onginal shape at best can only be 
sumused , to that extent it is impiossible to detenmne how far the differences 
In configuration and the differences in sculpture above described are parallel 
developments, especially as the sculpture also is defaced m some specunens 
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Judged by such Bpeoimeiu as retain both features more or lem faithfully the 
two species appear to mtergrade Borne specimens represent a more or less 
intermediate condition between the low hemisphencal shape distmctive of 
0 quadnhneairu and the high comcal shape distinctive of 0 rettculaius 
Agam some specimens that in configuration appear to belong with the one 
species have a sculpture tending to ally them with the other In fact the 
sculpture is not at all constant, varying if only m mmutiae from specimen to 
specimen Yet we have the counter-vaihng fact that the low hemispherical 
shells do generally differ in sculpture as well as in shape from the high corneal 
ones and that the extremes are conspicuously unlike 

McCoy formation of Roth (Pennsylvanian) , McCoy, Colorado (station 
6714) 

Pleurotomana aspen n sp 

Figs 23~25 

Shell small, comcal, composed of 6 or 7 regularly enlarging ^olutloIl8 
Spiral angle about 60” Spire with rather flat sides interrupted by the 
suture which is indented though not deeply 

Final volution trapesoidal in section with the peripheral hne almost basal 
The lateral surface is nearly planate, descending steeply from the suture and 
passing below into the penpheral angle which is narrowly rounded The basal 
surface, though nearly flat and nearly honsontal descends slightly from the 
penphery and bends upward rather abruptly m the axial region The Bbt> 
band is situated on the peripheral angle and the volutions embrace to or al- 
most to its lower boundary The axis is solid, but the lip appears to be 
slightly reflexcd forming a small indentation 

The sculpture, as is usual in these shells, consists of spiral and transverse 
lirac but as the lirae arc uncommonly strong and coarse for so small a species 
they give the surface a conspicuously rough appearance The side of the last 
volution 18 marked by 5 or 6 primary brae wmch are more or less equal m 
siK and separated bv somewhat wider interspaces The interspaces, bke 
the brae, vary somewhat in width and one or more of them may be occumed 
by a secondary lira, thus the sculpture presents great variety in detail The 
transverse brae are not quite so strong as the revolving brM and they are 
not quite so far apart The intersections of these decussatmg bnes are marked 
by exceptionally large nodes The nodes are somewhat elongated in line 
with the transverse brae which are thin and depressed in the intervals be- 
tween them Thus the nodes have a strict linear arrangement m a transverse 
as well as in a spiral direction This double alignment is not well shown m 
the illustrations in which the transverse arrangement is hardly distinguish- 
able while the spiral arrannment is conspicuous The transverse brae at 
the outset are about perpendicular to the suture but m a short distance thqy 
bend rather abruptly ba^ward with a gently convex course The sbtband is 
broad It is divided by a median bra which is generally stout and strongly 
nodose, and it is defined above and below by raised bnes which are slender 
and obMurely nodose If the median bra is large and promment, as it is m 
many specimens, it tends to dve the periphery an angulated shape On the 
other hand, because the meman bra is small or for some other reason, the 
penphery may be strongly rounded instead of angular As the brae that 
bound the sbtband resemble the secondary brae of the kteral surface and 
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the median lira resembles the primary lirae the shtband is not as well differ- 
entiated as It IB m many species, hems leoogmiable chiefly by the deflection 
of the transverse hrae mto lunettes, wmch, as they produce stout nodes upon 
the median lirae, to that extent disguise instead of distinguish it llie 
lunettes are strong and rather widely spaced — ^not quite so widely spaced as 
the transverse brae on the lateral surface On a few Bpeoimens the lunettes 
for some distance near the aperture are feebly developed — soaroely more 
than growth Imes — and m crossing the median hra they produce scarcely 
more than crenulations Farther back on the same volution, however, they 
are strong and nodose 

The markings of the lower surface do not differ materially from those of 
the lateral surface The revolving brae are generally a little more slender 
and more widely spaced and they are also more regular in sue and m arrange- 
ment They are somewhat more numerous (being 8 or 0 in number) but at 
the same tune they cover a wider surface In companson with the lateral 
surface the transverse brae are decidedly more subdued and more closely 
arranged, and they are more distinctly subordinate to the associated spiral 
brae The enlargements formed at the mtersections are but smaU, sometimes 
scarcely appreciable except in the axial region where some of the spiral 
brae (rarefy more than 2 or 3) are stronj^y and conspicuously nodose In 
direction the transverse brae have a somewhat backward direction and a 
sbghtly sinuous course making close to the shtband a short and gentle con- 
vex curve, then a broad and gentle concave curve, and near the axis a second 
convex curve 

In the earbest volutions on which the sculpture has been observed, it 
appears to consist entirely of very fine spiral brae — this refers, of course, to 
the region above the shtband which is the only part not concealed Some- 
what later transverse brae become visible though at first they are much sub- 
ordinate to the spiral ones, still later by a relative increase m strength they 
become nearly but not quite equal to tneqi 

There are few species m our Carboniferous literature with which P ospera 
can profitably be compared, those whose sculpture is somewhat similar being 
mostly much more depressed-conical in shape P granultHruita, however, is 
very similar m both shape and sculpture, so much so that selected specimens, 
though no two have been observed that were even essentially the same in 
character, might yet be classed as of the same species The sculpture of P 
granuhitnata, however, is on the whole coarser than that of P atpera, the 
nodes at the mtersections of the decussatmg brae are more rounded and 
prominent and the transverse lirae are less pronounced 

McCoy formation of Roth (Pennsylvaman) , McCoy, Colorado (station 
6714) 

Pleurotonurla woolseyana, n sp 
Figs 26, 27 

Shell of medium sise, subcorneal or subovate, somewhat turreted Volu- 
tions about five m number Spire moderately high with dep re ss ed sutures 
Aperture subelbptical or slightly rhombic Ans sobd 

The external surface of the final volution is sharply differentiated mto 
three tones— lateral, peripheral, and basal The narrow penphei^ tone 



J17N> 16, 1934 


omrr* nxw CABBONiniBOUB nwiaTSBRAras 


261 


which contains the shtband occun wdl below the mid-height It is approx- 
imately parallel to the axis and is either i^ntly concave, when it Is (mfined 
^ slender raised hnes, or flattened, when it is defined by distmct angles 
l^e broad lateral surface is moderately convex and dechnes more or less 
strongly from the suture The broad lower surface is almost planate It has 
a gentle downward obhquity from the penphety but is strongly upturned 
in the axial region and aim, m mme specimens more than m others, near the 
pei^hery 

The sculpture comprises spiral and transverse lirae The spiral line occur 
on both the lateral and the basal surface, the transverse hrae only on the 
lateral surface On the lateral surface the spiral lime are mther strong and 
closely arranged, they are developed to the number of 10 or 12 and are com- 
monly subequal, though they may irregularly alternate m size The tmns- 
verse hrae are apt to be mmewhat weaker than the revolvmg hrae and mme- 
what finer and more closely arranged The spml senes shows a gradual 
increase m scale from the suture to the penpheiy, the tmnsverse senes like- 
wise shows a gradual mcrease m scale from above downward but aJm a 
dimmution m stren^h The pomts of mtemection of these two senes are 
reinforced as small but pronounced nodes which are distinctly aligned in 
spiral and transverse rows Because of the weakenmg of the tmnsverse hrae 
in their downward course, the transverse alignment is conspicuous over the 
upper part of the volution while the spiral alignment alone is distinct in the 
lowest rows — 2 or 3 in number Sometimes the hrae themselves are mcon- 
spicuous but the nodes which they form remam undiminished in strength 
and m the regulanty of their alignment 

The lower surface is marked by revolvmg hrae, about 12 in number These 
hrae contrast sharply with those of the lateml surface in being smooth in- 
stead of nodose, as a rule they are also somewhat stronger and more widely 
spaced Thw become more slender and more closely arranged toward the 
axis Very fine regular mcremental hnes are sometimes present and cor- 
respondingly fine crenulations are then formed on the revolvmg lime, how- 
ever. even these are rarely to be observed 

Too markmgs of the peripheral zone are delicate and commonly obscure, 
and they appear to vary from specimen to specimen The arrangement most 
often found consists of 3 or 4 equal, closely spaced, revolving hrae without 
appreciable cross-markings On some specimens a hne havmg the median 
position is larger than the res^and on some only a single line, corresponding 
to this one, can be made out The median hra, whether alone or accompanied 
by others, may be penodically enlarged mto mmute, beadhke nodra, for 
any other manifestation of transverse Imes, however, one looks almost m 
vain There is, however, convincing evidence, both from analogy and oc- 
casional observations, that the pen^eral zone with its speoiahzcd sculpture 
IS the Bite of the shtband 

The volutions embrace up to the lower border of the shtband, and as the 
volutions are more or lees convex while the band le vertical m direction be- 
sides being more or less concave, the suture is eorrespondmgly mdented and 
the spire eorrespondmgly turretM 

In the figured specimen the nodes above the shtband appear to be ar- 
ranged in spiral hnee only, especially the two lowest Over tM upper pmrt of 
the volution the dual al^nment is conspicuous In fact, certam lights bring 
out a revened alignment across the surface The normal transverse align- 
ment (from the suture downward and to the right) is not adequately shown 
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by the fifi^ure which also u on too small a scale to show the minute nodes on 
the median hra of the slitband 

P vBodUeyana is related, though somewhat distantly, to P ^ranidtstnoto 
It 18 much larger, the largest of my specimens bemg 11 milhmeters in height 
and 9 5 millimeters m diameter Meek and Worthen’s species is only about 
half as large and it also seems to be more constant in its slender conical 
form The surface markings of both are the same m general plan, but those of 
P wooUeyana are finer, especially in relation to the size of the shell, and more 
subdued , 10 to 12 revolving hrae occur on the upper surface as agamst 3 or 4 
in P granuhatnata, the lirae on the under side bemg also more numerous 
The hrae of the lower surface are in this species a little larger and more 
widely spaced than those on the upper, which is just the reverse of the condi- 
tion described by Meek and Worthen Furthermore, the slitband in P 
granultatnata is marked by sharply defined lunettes and is occupied m large 
part by a single revolving lira that is strongly and somewhat coarsely nodose 

P tpooheyana is much more closely related to P mtUegranoaa besides oo- 
ourrmg in the same fauna The most pronounced difference perhaps is that 
the shtband m P mtUegranoaa regularly cames a single revolving Ime that 
18 strongly nodose, whereas the shtband m P tpoolaeyana has from 1 to 4 
revolving Imes that are not nodose or are but partly so, this difference, how- 
ever, IS but a general tendency, not invariably pronounced Again, in P 
mtUegranoaa the sculpture of the lateral surface is coarser, the nodes are 
larger, and their arrangement in spiral hnes, more conspicuous — or at least 
an arrangement in transverse Imes is leas so 

Brentwood hmestone member of the Bloyd shale (early Pennsylvanian) , 
bank of stream about miles south of Woolsey, Arkansas Winslow quad- 
rangle (station 2849) 


Pleurotomana miUegranosa n sp 
Figs 28, 29 

Shell small, subcorneal, composed of 5 or 6 volutions Height and width 
about equal Suture depressed 

Final volution somewhat rhomboidal in section with the periphery well 
below the middle The lateral surface is strongly obhque and gently convex, 
slightly prominent close to the suture, the lower suifaoe is tumost planate 
and almost honsontal but is strongly upturned to the axis The lateral and 
lower surfaces meet in a rounded penpmral angle about two-thirds of the 
entire height of the volution below the suture The peripheral angle is m- 
denled by the shtband which is defined by two slender sharp revolving hrae 
of equal siie and prominence The volutions embrace about to the lower 
boundary of the slitband which, nsmg sharply above the suture, gives the 
spire a shghtly turreted shape 

The sculpture vanes considerably, but that of the lateral surface m gen- 
eral terms consists of 7 to 9 revolving brae surmounted by rounded nodes 
regularly spaced at about their own diameter The hrae are on the whole 
eqmd m sise and r^ular in arrangement, but they are commonly a httle 
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finer and more olosely arranged above, near the suture, and a httle coarser 
and more widely spac^ below, near the ahtband For a ^ort distance below 
the suture the nodes have a transverse as well as a spiral arrangement 

The lower surface is marked by from 7 to 13 slender, sharply elevated re- 
volving brae separated by flattened interepaoes In contrast to those of the 
lateibl surfac^ these hrae are smooth, devoid of nodes or even, as a rule, of 
crenulations Toward the axis, thev do not so much dimmish in sise as m 
spaemg, the mterspaces near the peripheiy being somewhat wider than the 
hrae, those near the axis somewhat narrower 

The shtband, as already described, is a narrow sulcus indenting the pe- 
ripheral angle and defined by two slender hrae These hrae are smooth and 
knife-edged The upper one contrasts strongly with the nodose hrae just 
above, the lower one, on the contrary, rarely differs appreciably from the 
hrae of the lower surface except that it is so situated and directed as to make 
the lower surface appear to terminate there in a sharp angle The shtband is 
regularly divided by a slender median lira formed of small, closely arranged 
nc^es Though resemlmg the hrae of the upper surface m its monihform 
shape, this lira is more slender and more finely nodose 

The axis is solid There is no inner hp, instead, the surface of the final 
whorl withm the aperture is smooth and depressed as if the shell had been 
removed by absorption 

The slit was probably shallow though it has not actually been observed 
This inference is suggested by the fact that structure is not shown by speci- 
mens wl^ch appear to be but little broken at the aperture Either the sht 
must have been short or the breakage greater than it appears to be 

This species is by no means rare and the numerous specimens exammed 
show considerable variation SheUs have been referrra here that differ 
notably both in the width of the spiral angle and m the shape of the con- 
stituent whorls In some, the latem and lower surfaces of the whorls are 
less arched than in others, the lateral surface may flare in the lower part 
with a prominent edge to the shtband below it, and rather commonly the 
lira that Ixiunds the shtband above is a httle stronger and more prominent 
than the one below it 

The relation between the hrae and the interspaces on the lateral surface 
IS variable, the hrae may be relatively thick and the interspaces about equal 
to them or a tnfle sm^er, or the lira may be relatively slender and the 
intenpaces correspondingly broad Small accessory brae may occur here and 
there in the mterspaces, brmging the total number up to 12 or more m some 
instances The sise of the nodes and the sue of the hrae vary pan passu The 
accessory hrae have smaller nodes than the regular hrae and if extremely 
slender they may have no nodes at all The shtband is sometimes distm- 
guished not only m the waw mentioned, but also by bemg isolated, the 
mterval between it and the lowest bra above being as wide as the shtband 
itself and much wider than the mterval between any of the nodose hrae On 
the other hand, this interval may be occupied by a slender accessory hra 
The relation between the hrae and mterspaces vanes also on the lower sur- 
face, some specimens havmg slender hrae with relatively wide interspaces, 
others relatively thick hrae with narrow mterspaces 

The nodose character of the revolvmg hrae is virtually due to slender 
transverse ndges developed at short and regular mtervals which, on crossing 
the revolving lirae, greatly strengthen them These transverse elements are 
rarely to be distinguished as ndges except below the suture, elsewhere they 
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are almost without visible evidence save that which is furnished by the 
nodes Consequently, the spiral arrangement of the nodes is conspicuous, the 
transverse arrangement readily overlooked Nevertheless such an arrange- 
ment must be present if the n^es are formed m the manner mdioated, and 
in fact, upon close observation, transverse rows can be distinguished, curved 
and backward sloping Except near the suture and for occasional prolonga- 
tions, very subdued, the transverse ndges do not appear elsewhere on the 
older volutions They are suggested, it is true, by the nodes on the median 
bra of the slitband, but the slitband rarely shows any evidence, even ob- 
scurely, of the sharply defined lunettes characteristic of that part, whereas 
the lower surface commonly appears to lack even growth hnes 

With well preserved specimens and with a favorable hght, the nodes on 
the lateral surface are seen to have the form of arched scales rising obhquely 
toward the aperture and in general appearance they may be likened to a 
senes of mmute funnels issuing one from another They appear to be pro- 
duced by transverse lamellae ^at are extended and thickened where they 
cross the revolving hrae On the same specimen, but with a change of bght 
these projections look like well de^ed rounds nodes, and that is how they 
usually appear 

As the shell progressed toward matunty the volutions underwent a change 
both m shape and m sculpture The immature whorls were essentially eir- 
oular m section, but the later ones became flattened on the outer side ob- 
bquely and on the under side honson tally until they became more or less 
rhombic m section The immature sculpture was characterised by a greater 
balance between the transverse and spiral markings At a stage preceding 
that characterised by a mature type of sculpture the transverse lirae and 
the spiral Iirae appear to have been of about equal strength Not un- 
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commonly the upper half of the volution will appear to be marked by trans- 
verse hrae rendered irregular or nodoae by the epiral brae while tlm lower 
half appears to be mark^ by spiral hrae renderra regularly nodose by the 
transveree hrae At one stage, probably just prior to the stage just desonbed, 
the surface is marked by smooth spiral hrae of considerable strength and at 
a stage still earher by mmute irregular spiral stnations The earhest stages 
were presumably smooth or mark^ only by mcremental hnes 

These specimens show a feature which they share with many other gas- 
tropods. but which cannot be accounted for m any acceptable way I i^er 
to small round openings or perforations which are obviously superficial as 
regards penetration, fairly umform in sise, and fairly regular m distribution 
That IB, although they are found only on certam specimens and on certain 
parts of others, they ^moet mvanably occur on the tops of the nodes or on 
the crests of the hrae They can hardly be attributed to a bonng organism or 
on the other hand to abrasion It is conceivable that they may be due to 
some pecuhanty of structure or to some pecuhanty of chemical composition 
(perhaps related to the pigments that produced color markings) and that 
variation in this feature was played upon by varying forces m process of 
fossihsation As this phenomenon is so common it is mentioned here only 
because it sometimes lends a fictitious appearance to those hrae of the lower 
surface which are described as smooth and even, but are in this way made 
to appear ragged or nodose 

P mtUegranosa was found in considerable abundance at station 3662 and 
station 3733, and a smgle charactenatic specimen was found at station 
1966d Elsewhere the species appears to be rare and the other specimens re- 
ferred here are few, immature, and more or less ill-preserved Their identi- 
fication IB correspondmgly qualified 

Pleurotomarta mtUegranosa resembles Meek and Worthen’s P granuha- 
tnata from which, however, it differs considerably in several particulars The 
whorls m P granultsinata appear to be more regularly rounded and the 
lateral surface is traversed by only 3 or 4 revolvmg Imes, whereas P mtUe- 
granoaa has twice that number The transverse hnes which in both species 
help to produce the granules on the revolvmg hrae are in P granvltatnata 
more pronounced, m the present species the granules (except in young speci- 
mens) rarely show much transverse connection and are predominantly 
spiral in their arrangement Furthermore in P mtUegranoaa the lower sur- 
face has somewhat more numerous revolving hrae and it is also without cross 
stnae These differences and others show clearly that P tntUegranoaa is a 
distiiwt species It is also distinct from the one which I have caJlsd Pkuro- 
tomarta woolaeyana, though an undoubted resemblance exists between them 
The shtband m P mtUegranom is narrower and more sharply defined and 
it IS traversed by a single lira which bears regular nodes instead of several 
smaller hrae which commonly are without them and the lateral surface is 
even less conspicuously marked by transverse hrae 

Brentwood hmestone member of the Bloyd shale (early Pennsylvanian), 
8 W i sec 27, T 13N , R 32 W (station 3733), up drew from Cove Creek, 
3 miles north of Cold Spring, Arkansas (station 3662) Winslow quadian^. 
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ZOOLOGY . — A nm pocket moftse from Sonora ' E W Nklson, 
U. S National Museum and E A Goldman, Biological Survey 

Among the results of the Mexican expedition of Fredenc Winthrop 
in cooperation with the Biological Survey m 1932, was the collection 
of a specimen of Perognathue flavus in Sonora The known range of 
the species is thus matcnally extended into the low desert region near 
the shore of the Gulf of California The single specimen collected 
appears to represent a new and easily recognizable geographic race 
here described 


Perognathue flavus sononensis, subsp nov 
Sonora Pocket Mouse 

Type — From Costa Hica Ranch, lower Sonora River, Sonora, Mexico 
No 250885, 9 adult, skin and skull, U S National Museum (Biological 
Survey collection), collected by Vernon Bailey and Fredenc Wmthrop, 
December 13, 1932 Ongmal number 11282 
DtstrtbtUton — Low desert plams of middle western Sonora 
General charactera — Closely allied to PerogwUhua flavua fiatma, but upper 
parts less heaMly overlaid with black, owing to shortening of dark tips of 
hairs, ears less blackish, black facial markings obsolescent, hind foot ap- 
parently shorter, cranial details distmctive 
Color — Type Upper parts m general near pmkish buff (Ridgway, 1912), 
finely mixed or overlaid with black, the dark hairs most numerous on top of 
head and over back , lateral line nch pinkish buff, broad and dntmot from 
cheeks to thighs, with a narrow downward extension reaching to near fore- 
arm, under parts and limbs white, muzzle white, dark, V-shaped, facial 
markmg narrow and mdistinct, ears lined internally with mixed grayish and 
brownm hairs, tail dull whitish, nearly umcolor 
SkvU — Very similar to that of typical flavua, but rostrum and nasals 
shorter, zygomata more widely spreading anteriorly, molanform teeth smaller 
Meaaurementa — Type Hind foot, 15 mm (no other external measure- 
ments available) SkuU (type) Length (median line), 19 3, greatest breadth 
(across audital bullae at meatus), 11 7, zygomatic breadth (posteriorly), 
10 3, mterorbital breadth, 4 2, length of nasals, 6 5, width of nasals (in 
front of incisors), 2, interparietal, 3X3 2, maxillary toothrow, 2 8 

Remarks — P f aonoitenata requires close comparison only with typical 
flavus of western Texas Vernon Bailey reported that the specimen made the 
type “was found dead, drowned after the big ram of December 14, near our 
camp on the big flat at the sink of the Sonora River ’’ In regard to the gen- 
eral ooourrenoe of the ammal he says “On the big sandy mesquite plains 
near Llano they were especially numerous and dosens of their eharaotenstio 
little round burrows and httle hills of earth were all aroupd our camp 
but the mice refused our bait One left his tail in a trap which showed the 
speoiee if not the subspecies Other places where signs were seen were near 
HetmosiUo and Magdalena “ 

> Received Maroh 14, 1034 
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ENTOMOLOGY — The genus Oharus cmd tts alhes tn North Amerusa 
{Homoptera Fulgortdae).^ E D Ball, University of Aruona. 

The writer started to prepare a food plant list of the western wax- 
hoppers of the Fulgond family Cixtdae but soon found that, as usual, 
a considerable number of the species had apparently not been named 
As opportunity afforded he has been takmg up one genus at a time 
for prebminary revision in order to assign the new forms to their 
proper positions One form was found that did not fit into any existmg 
genus and the following genus is proposed for its reception 

Olisronus Ball n gen 

Intermediate in size and form between Mnemowne and Oltarua Resem- 
bling a large dark Oltanu with an extremely broad head and long, narrow, 
almost parallel margined elytra Vertex very broad, but Uttle longer than 
broad, almost parallel margmed, the lateral oannae angled just in front of 
the middle and unitmg before the apex, forming two large fovae Front 
tumid, rounding over to vertex with only a trace of a oanna, broad at the 
base and narrowly claspmg the extremely long, oval, tumid olypeus The 
ocellus visible and a m^ian canna on front and clypeus indicate Prono- 
tum as short or shorter than in Oharus, deeply angularly emargmate 
posteriorly and projecting into the angularly emai^ate head Mesonotum 
faintly 5 cannate Elytra long and narrow with a smoky subhyahne mem- 
brane and strong dark nervures that are heavily setigeioiis throughout Ve- 
nation striking and distinctive The subcosta (-bR) approachmg the costa 
which 18 thickened hack to the stigma and the whole thickened area thickly 
beset with heavy setigerous punctures The area between the subcosta and 
medius with scattenng punctures m the central part The stigma located 
anterior to the end of the clavus, the subcosta and radius both tummg in. 
the subcosta capturmg the radius about half way back from the stigma and 
thus forming a very broad area along the costa, which is divided into from 
8 to 10 long narrow transverse cells The female abdomen with a large wax 
plate 

Tjrpe of the genus Oliaronw totUonus n sp 

Oliaronus tontonus Ball n sp 

Superficially resemblmg Oharus ptma Kirk, slightly longer and narrower, 
much darker and more heavily setigerous, with a senes of transverse vem- 
lets back of the stigma Length 9 10 mm, d* 8 mm, width 9 3 5 mm 

Structure of the genus, the vortex almost square, rounding over in front, 
face much narrower than m 0 ptma and more tumid Pronotum very short, 
not more than half the length of that in ptma, the oanna closely margimng 
the eyes Elytra long, narrow, and appressed, the apical third slightly 

E nded, the costal margin with a slight angle near the base^he costal area 
ok ot this very narrow, darkened and heavily pustulate The stigma very 
short and plaoM far forward, only a httk farther from the base than the 
apex Behind this in the expandra area are 8-10 long narrow transverse 
cells becoming more obhque as they approach the apex. 

> Beedved February 88, 1984 
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Color, dark smoky brown, the face, margins of vertex and often the meso- 
notal tablet testaceous, elytra smoW, the nervures black 




one Chne, Aiu Aug 2, 1929, all taken from mesquite by the writer, one 
paratsrpe, Florence July 25, 1932 (Parker) The transverse cells in the ex- 
pands margins of the elytra will at once distinguish the species 

Genus Ouarub Stal 

The genus 0/iarus was a difficult one for all early American workers be- 
cause the amount of material available was very limited and fragmentary, 
many species bemg represented by a single mdividual or a single sex and good 
senes from a smgle food plant unknown Five species were named by the 
early workers The wnter descnbed three western species in 1902 Fowler in 
the Biologia (1904) descnbed nmc new species without recognismg any of 
those previously descnbed His material was very hmited, half of the species 
being descnbed from a smgle sex Van Duzee reviewed the Umted States 
forms m 1908 with the first key and added several species m 1912, and others 
later Metcalf (1923) keyed out the species of the eastern United States and 
added four more 

The wnter has been coUectmg matenal and attempting to determine food 
plants dunng the thirty years smee his first paper, and now has good senes 
of twenty-three and representatives of three others of the twenty-eight spe- 
cies hero recogmsed as occurnng north of the Mexican border A study of 
long senes of a number of species has brought out the fact that m this genus 
the females may be transversely banded, stnped, or spotted but the corre- 
spondmg males are nearly always plam or nearly so This has not been pre- 
viously recognised and has led to much confusion and synonomy 

A careful study of Fowler's descriptions and figures suggests the following 
disposition of his species, 0 excehua belongs to the vtcanuy-plocifus group 
but cannot be placed accurately until a male is found It appears to resemble 
planiua Van D and examples of that species are at hand from Brownsville, 
Tex 0 conetnnulua appears to be a distinct species occurnng in the U S 
0 propter seems to be a distmct species of the broad headed group, the figure 
shows an extremely broad face 0 lactetpennta, poorly descnbed without sex 
IS apparently compleetua Ball (1902) 0 humer^ta, equally poorly descnbed 
from a female, is probably the same 0 bretneepa desenb^ from a female is 
andua Ball (1902) which occurs commonly around the Gulf 0 chtnquerma 
and tnn^ntor belong to the genus Myndua and are apparently distinct species 
in that group 0 ntgro-aluiaceua is a distmct species occurnng north mto 
Ansona 

Metcalf (1923) did not reoogmse the difference in color between sexes 
which is so striking in this group, nor did he consider the Fowler species and 
as a result redesenbed eonetnnvlua Fowl as iexantta from Brownsville The 
wnter took a good senes there m Jan , 1932. Fowler’s drawing of the genitalia 
is much better than Metcalf’s figure Metcalf apparently misidentified dtffi>‘ 
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ctlt« Van D which was desonbed from two females, as he figures the male 
genitaha as of the “hammer” type The writer collected in central and south- 
ern Florida and at Brownsville, Tex a small pale species the female of which 
exactly fits Van Duxee’s description of diffictlta and the male of Metcalf’s 
description of tnUatun (holotype male) from Brownsville The allotype 9 of 
mUatiu described with the broad vitta was the female of texanus (which 
••'conctnnuliu Fowl ), while the true female of mttatus (which •"dtffictha Van 
D ) has the remnants of a transverse band as described by Van Dusee 

PRRLIUINARY KEY TO THB BPBCIBS OF OLIARUB 

A Female with more or less definitely transversely banded elytra (often 
three dashes on costal area) Verticies rather long, narrow, deeply 
sunken between high lateral cannae that are alternately light and dark 
(Male genital projections sometimes greatly enlarged at apex ) 

B Male genital projection enlarged, plates hammer hke 

(Fla Tex ) 1 plains V D (N C ) 2 montanita Mete 
DB Male genital projection triangular 

C Nervures all heavily dotted Species large 

(SE) 3 mcanua Wk (NK) 4 quinquehneatua (N C ) 5 mlreut Mete 
CC Nervures on the basal half of elytra pale, punctures scarcely show- 
ing Species small 

(Fla Tex ) 6 difinlta V D (Fla ) 7 chuhotua Ball 
AA Females with markings on elytra more or less hnear (or obhque) or 
obscure (no dashes along the costal area, exoptatua excepted) Vertex 
variable, often broad and shallow, male genital projection never en- 
larged 

D Species broad, often short and broad, the vertex as broad as long or 
not over one third longer than broad 

E Elytra smoky Feinalea often with dashes along costa and occasion- 
ally a transverse band 

F Elytra uniformly smoky, face definitely cannate 

(NW) 8 exoptatua V D 

FF Elytra deep smoky, twice mterrupted with white Face tumid, 
polished (Ans ) 9 papagonua Ball 

EE Elytra hyaline, costal area immaculate 
G 9 8-10 mm Elytra milky, the nervures darkened but scarcely 
punctured 

H 9 10 mm Elytra with markings (Ans ) 10 pttna Kirk 

HH 9 8 mm Elvtra more or leas ornamented 

9 (Ans) 11 nogalanua Ball (South) 12 andua Ball 
GG 9 7 mm or leas Elytra vanous 

I General body color dark 

J 9 with a heavy sig sag pattern on elytra 

(8W) 13 ealt/ormeua V D 

JJ 9 almost unmarked 
K Face tawny with large spots 

(Western 14 heapenua V D (Calif ) 15 truncatua V D 
KK Face black, unmarked Stigma small 

(Cahf ) 16 fidva V D 

II General body color tan or lighter 


(Colo ) 17 aemenhnua Ball 
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DD Species more or less elongate, the vertex more than } longer than 
broad 

L Elytra hyahne or subhyaline, not deeply smoky 
M Body dark (or brown) The nervures dark or dark punctured 
N Elytra with tho apical nervure and margin ooncolorous with 
the adjoimng nervures 

O The nervures of the elytra only faintly or sparsely dotted or 
else the nervures dark so that the punctures are obscure 
P Front more than twice as broad across the antennae as at 
base Faun colored With a pair of yellow spots Large 

(Fla ) 18 dossom V D 
PP Face much narrower, not twioo wider on antennae than 
at base, dark with the cannae light 
Q Large (3 mm broad) Dark with the nervures dark 
throughout (Anz) 10 cortnnui Ball 

QQ Smaller (2 mm broad) paler or dark with the nervures 
pale 

R Spine of anal segment of 9 produced into an acute 
pomt extending into the genital cavity, 3rd anteapical 
cell wanting, the fourth very broad at apex 

Subtropical) 20 eompfertus Ball 
RR Anal segment of male without a spine extending mto 
gemtal ca\ity 

S 6 anteapical cells, tho third but httle longer than wide 

(Anz ) 21 yavapanuB Ball 
SS 5 anteapical cells the third wanting 

(Anz ) 22 coeontnua Ball 
00 The nervures at the base of the el 3 rtra pale, heavily and 
evenly dotted 

T Elytra slightly tawny or smoky, the dots and cross nervures 
not promment (Fla) 23 hUoralta Ball 

TT El 3 Hra hyahne with heavy dots and cross nervures 
U Vertex broad at base, the lateral fovae not half its length 

24 conctnnultu Fowl 
UU Vertex narrow, tho lateral fovae more than half its 
length (Anz A Mex ) 25 apache Ball 

NN PHytra with the apical margins narrowlv ivoiy, the nervures, 
at least on the apical portion, dark with heavy bristles 

(Anz) 20 alianua Ball 
MM Body tawny, the nervures pale except at apex 

(And W ) 27 dondomua Ball 

LL Elytra deep smoky or black, or at least the apical thud dark 
V Elytra all smoky 

W Small (not 2 mm wide) costal margin of elytra dark 

(SW A Mex ) 28 ntgro-altUaeeua Fowl 
WW Large (4 mm wide) costal margin narrowly white 

(North) 29 nnnanunnetu Prov 
W Apical third of elytra deep smoky (North) 30 huntUa Say 

Oliarus chuhotus Ball n sp 

Size and form of itfficiha Van D nearly, slightly smaller and decidedly 
whiter Length 4 6-6 mm 

Vertex slightly longer and narrower than m dtffietha, the front much nar- 
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rower with the basal fork of the csnna subobsolete, the front slightly longer 
than the olypeus, while m dtffinha it is reversed Meeonotum with the five 
cannae distinct, while diffieilt» shows only three Male stylos short and stout 
with a stout hook at right angles extending one third of their length beyond 
the short pygofers In dtfficthH the styles are longer, the hooked portion 
shorter and stouter and the whole not extending beyond the elongated py- 
gofer margins 

Color pale cinnamon brown above and below, the face without white 
spots, an elonmted white spot on the cannae of vertex, the antenor fovae 
black, a dark brown area outside the lateral cannae of mesonotum Elytra 
milky subhyaline over a dark abdomen, the apical third shghtly smoky 
with the transverse nervures infuscated with brown, sometimes a brown 
cloud inside the stigma In the females, an elongated blaek spot back of the 
middle of the commuisure 

Holotype 9 Apnl 17, 1927, allotype tf Apr 18, 1927, paratype females 
Apr 17, 1927, and Apr 15, 1928, all taken by the wnter at Sanford, Fla A 
female. Homestead, Fla , May 15, 1928 A male, Rustice, Fla Apr 6, 1926, 
taken by the wnter and a male. Haw Creek, Fla , Oct 8, 1887 Stnkingly 
distinct in color and gemtalia 

Oliarus papagonus Ball n sp 

Rrsembhng exoptatua Van D but shghtly smaller, darker with rather m- 
definito white bands across the elytra Elytra smoky, face and mesonotum 
black, polished with the cannae obscure Length 4r-5 mm 

Vertex narrower than m exoptatua or fidua Van D , a little longer than 
wide, parallel margined instead of broadenmg behmd as m those species The 
basal tablet of vertex narrow and forming a long oval m front, instead of 
very broad and almost tnincate before the tumid apex as in the species 
mentioned The whole face evenly convex, polished with the cannae ajhnost 
obsolete Mesonotum broad, tumid, polished with obscure cannae Elytra 
broad, short, with promment nervures and heavy setigeroiis bristles Male 
styles with too reflexed portion httle wider than the shs^ and only slightly 
exceedmg the pygofers, the dorsal membrane broad and elevatra into a 
roof 'like structure over the styles 

Color, dark smoky, with indistinct white bands across the elytra Face and 
mesonotum shining black, the latter margmed outside with white Vertex 
dark, the cannae rather broadly light 

Holotype 9 , allots^ cf , and 13 paratypes Eloy, Ans , June 3, 1933, all 
taken by the wnter from a few m^uite trees growing m an area where 
Lyexum ip was abundant 

Ohsnis nogslsnos Ball n sp 

Smaller and narrower than ptmo Kirk, the female more defimtely orna- 
mented, rescmblmg artdua Ball but darker and more slender, much more 
heavily clothed with setigerous bristles than m either of the others Length 
6-8 mm , width 2 mm 

Vertex, within the cannae and omitting the fovae, as long as wide instead 
of wider than long as in artdua or nearly twice wider than long as m ptma 
Faoe slightly narrower than m artdua Male styles with the s^nks narrow 
and the hooked portion broad and roundinfdy nght angled, extending oon- 
Btderably beyond the short rounding laterd margins of the pygofers The 
doisal membrane veiy short and rounding with a shght elevation m the 
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center In artdw the stytes are acutely anf^ed, the pyKofen long and the 
dorsal membrane proieots m a long tnande, while m ptma the hook is still 
thicker and the dorBsI membrane is both longer and broader 
Color brown, a pair of creamy spots on maiginB of face just below the 
antennae , the oarmae of vertex and pronotum white, elytra m female slightly 
milky, the nervures dark, the bnstles darker, with the forks and cross 
nervures marked with smoky, which m heavily marked mdividuals coalesces 
mto two obhque bands towaid the apex 
Holotype 9 , Nogales, Aug 7, 1032, allotype cfi Santa Rita Mts , July 
10, 1031, and 14 paratypes taken with the types and from Douglas, Pata- 
gonia and Tucson All taken by the writer in the mountains of Arisona 

Oharus comnus Ball n sp 

Resemblmg rompledua Ball, but larger and darker with heavy pilosity 
Black with the cannae orange Length 5-3 mm 
Vertex relatively long and narrow with the fovae long, slender, reaching 
the middle of vertex Base of front narrower and more heavily cannate than 
m complectua Pronotum larger and more heavily cannate than m roniplectui, 
elytra longer with the nervures darker and more heavily clothed with 
setigerous punctures The third anteapical cither reduced or wanting, the 
fourth about as wide as the adjommg cells instead of much wider as m com- 
plectiu Male styles stout, the hook broad, evenly rounding, exceedmg the 
truncate pygofers by nearly their width Dorsal hood moderately broad and 
almost evenly rounding except for a slight central depression, instead of 
rather narrow and acutely produced into the genital cavity as in com- 
plecius 

Color black, all oarmae broadly orange Elytra hyahne or shghtly smoky, 
the nervures dark and heavity clothed with duk hairs Genitalia cinnamon 
Holotype 9, allotype cf, and 12 paratypes, Patagonia Aug 8, 1932 
This BMoies 18 widely distributed in southern Arizona and is easily dis- 
tinguished by its size 


OUARUS COWPLECTUS Ball 

0 compleciua Ball Can Ent 34 p 152 1902 

(0 laetetpennu Fowl Bio Cent Am Homop Vol 1, p 93 1904) 

(0 huTneraltt Fowl op oit p 94) 

(0 francueanuM V D Cat p 732 [Not Stal]) 

This species was desenbod from 25 examplm from Haiti, Md , Kans , 
Anz , and Colo The present study bnngs out the fact that there were at 
least two and probably three species included in the ongmal material In 
order to defimtely limit it to the species intended in the original description, 
the holotype is ^ed on a female from Port Au Prince, Haiti, and the allo- 
type on a male from the same place, both examples so labeled and in the 
author's collection 

Thus limited the species may be known by the fact that the anal segment 
projects down mto the gemtal cavity m the form of a median spine Ex- 
amples are at hand from Haiti, many places m Florida, southern Arizona and 
adjacent Mexico Van Dusee places t^ species as a aynonym offranctaeantu 
of Stal, largely on size and distribution no doubt, as Stal's description ib 
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purely geneno As there are at least four species treated m this paper that 
would meet these requirements, it seems best to oonsider Stal’s species as 
unknown until such time as our west coast forma are better known and 
Stal’s type can be critically studied 

OliaruB yavapanus Ball n sp 

Rescmbhng rompht tua but with a narrower vertex, and 0 anteapioals, paler 
with smoky ^tra Length cf 4 mm , 9 nearly 6 mm 
Vertex twice longer than wide, the fovae scarcely half its length, the 
lateral cannae high, almost foliaceous In profile the vertex and face form 
a slightly obtuse angle Mosonotum with five definite cannae, the inner pair 
strongly sinuate and together with the outer pair enclosmg an oval compart- 
ment postenorly Elytra long and slender, six apical cells the thud httle 
longer than wide Male with the anal segment forming a narrow and uni- 
formly roundmg hood back of the long, narrow, angularly hooked, dark 
brown styles 

Color dark brown to black, the cannae broadly orange, elytra slightly 
smokv m females, rarely so in the males The darkening emphasised on the 
apical cells The nervures distinctly but not conspicuously punctured The 
stigma not as prominent as m complectua or eomnua 
Holotype 9, allotype d*, and a pair of paratypes, Ashfork Aug 16, 
1629, SIX paratypes Ashfork July 15, 1929, three Yamell Heights July 21, 
1929, and two from the same plaw Aug 20, 1629 All collected by the wnter 
from the higher table lands or mountains of Aniona 

Oliarus cocomnus Ball n sp 

Stouter than complectua Ball, resembles yavapanus Ball, but with a broader 
vertex and only five anteapicals Female elytra heavily smoky postenorly, 
male hyaline Length d* 4 6 mm ,9 55 mm 
Vertex broader behind than in yavapanus especially m the female In 
profile the vertex meets the front m a ngbt angle Elytra long and slender 
with five anteapical cells, the fourth scarcely broader than the others, the 
stigma elongate Male anal hood broad on the lateral margins, deeply emar- 
ginate mediuly, where it is distant from the short, stout, bright yellow styles 
that terminate in round shghtly divergent plates 
Color dark brown or black, the cannae narrowly orange Elytra smoky 
in the female especially on the transverse nervures, hyaline in the male, 
nervures dark, sparsely and inconspicuously ornamented with setigerous 
punctures A dark hne along the meaian portion of the sutural margin 
Holotype 9 , allotype d*, and one male paratype Williams July 13, 1929, 
a female Aug 15, 1929, a female Flantaff Aug 7, 1929, and two males 
Huachuca Mts , Aug 2, 1931, all taken by the wnter from the table lands or 
mountains in Anidna 

Oliarus bttorahs Ball n sp 

Form of complecius Ball nearly, slightly shorter and stouter, resembles 
semsntmus Ball in form and color, but with a much longer, narrower head 
Pale brown with the cannae hght , elytra pale tawny with the nervures punc- 
tured and darker towards apex Length 4 5 to 6 6 mm 
Vertex and meeonotum about as m yavapanus Ball, the elytra with six 
anteapicals, punctures on nervures strong and extenoing almost to base. 
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Male anal segment broad and emarginate as m coeontnus Ball, the styles 
stout with long angularly reflexed heads 
Color, pale tawny, the vertex and mesonotum pale to dark brown with 
the oannae broadly li^t Front and cl3rpeus dark brown or darker, but 
with the oannae broadly hght Elytra tawny subhyaline, the norvures pale 
tawny and heavily punctur^ to the cross nervures beyond which they shade 
to smoky 

Holotype 9 , allotype cf, and seven pairs of paratypes taken by the wnter 
at Tampa, Fla Sept 10, 1927 This tawny species resembles dondomuH but 
IS much darker, with the styles broader and more haiiy, the hood with the 
lateral flaps overhanging the gemtal chamber, while in dondomua the hood 
is only a marginal line Besides the type set, the wnter has taken this species 
m a number of places along the east coast of Flonda 

Oliarub concinnulub Fowler 

0 connnnvlus Fowl Bio Cent Am llomop Vol 1, p 92 lOO'l 
(0 texanua Mete Journ El Mitch Sci Soc 38 181 1923) 

(0 mttaiua ( 9 ) Mete Op cit 181 [Not holotype d*]) 

This IS a short broad species, (4-6 mm ), but the vertex is more than | 
longer than its width The elytra are milky with heavily punctured nervures, 
pale at the base but becoming dark beyond the cross nervures The stigma 
18 large and there are usually two black spots in an oblique line from it to 
the Bcutellum The female often has a broad, longitudmal, slightly interrupted 
Htnpe near the inner margin of each elytron 
Habitat, Vera Crus and Guerrero, Mexico (Fowler) and Brownsville, 
Texas Fowler suggested that this species may have to be referred to 0 
lunatuk Fab as represented by material which the wnter sent him That 
material, however, represents a very distinct species 

Oharus apache Ball n sp 

Resemblmg conctnnvlus Fowl m sise and form, darker with a narrower 
vertex Black with the cannae on head narrowly light Elytra milky with 
close set, black punctures, each beanng a long curved black hair Length 
4-6 mm 

Vertex much narrower than m conannvlua, the fovae long, extending 
more than half way to base Mesonotum with three, heavy, parallel cannae, 
the intermediate pair only famtlv indicated The anal segment much more 
extended than in coneimvliu, the styles more slender and asymmetneal, 
the left one larger and slightly notched at apex 
Color black above and below, the oannae on vertex and pronotum nar^ 
row^ hght, a pair of white spots on the cannae between the eyes and an- 
nother pair on the extended apical margins of the front Mesonotal oannae 
ooncolorous or shghtly orange, elytra milky, the nervures white through* 
out, except the marginal nervures. heavily and closely punctured with black 
and clothed with long curved black ha^ The forlu and oroe8*nervure8 
broadly black The stigma conaoeous white except for aggregated punctures 
on the boundary nervure 

Holotype 9 , allotype cf, and 4 paratypes May 15, 1933 and nme para- 
types May 19, 1929, all taken by the wnter at Tucson, Ans Thu striking 
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distinct species has been taken in the Cieosote deserts around Tucson, at 
Patagonia and Tinajas Altas in Ans and near Hennosillo, Mexico 

Oharus altanus Ball n sp 

Resembhng apache Ball, but lunger, slenderer with extremely long narrow 
elytra, and coarse irre^lar veins that are definitely black m the apical 
region against the broad white margm Length 5 mm 

Vertex shghtly broader and deeper than in anache, the front longer and 
narrower Elytra extremely long and slender, tne inner fork of the radius 
approachmg and parallelmg the medius for some distance, nervures and cells 
in the apical portion tending to irregularity with the third apical narrow and 
curved The stigmal cell extremely long and narrow, four times as long as 
its width 

Color, black, the boundmg cannac, except on mesonotum, narrowly light, 
median oannae of front tawny, a pair of semi-circular white spots on the 
carmae adjacent to the eyes Elytra milky white, the bounding nervure 
broadly white, the remaining nervures either all dark or dark spotted at 
base and all dark towards apex in stnkmg contrast to the margm 

Holotype 9 , allotype cf , and two male paratypes taken by the writer at 
Tinajas Altas, Ans May 17, 1932 

Oharus dondonius Ball n sp 

Resembling semerUtnua Ball in color, slightly smaller, but with a vertex 
one half as wide Form of yavapanua Ball nearly, much paler with a pale 
stigma Pale tawny with a castaneous mesonotum Length 4 6-5 5 mm 

Vertex as m yavapanua nearly, the fovae narrow^, pronotum much 
shorter and rarely reachmg the epaulets at the shoulders Elvira shghtly 
broader with only 5 anteapical ceUs and a narrow stigma, half longer than 
its basal width 

Color, pale tawny, the elytra paler The face m the males, the lateral 
fovae and sometimes lungitudmal stripes on the mesonotum, brown Elytra 
with the nervures on the basal half mdistmct, becoming tawny, towards the 
apex with the cross nervures smoky 

Holotype 9 , allotype cf, and 10 paratypes, Tucson, Ans July 24, 1030, 
4 paratypes. Grand Junction, Aug 7, 1906, aJl taken by the wnter on sea 
bhte (Dondta) This species is common m alkahne areas from western 
Colorado through Utah to Ansona and Sonora, Mexico It is a smaller and 
much narrower headed species than aementtnua which it otherwise resembles 

ADVANCE SUMMARIES 

BIOLOGY — Vtabthty of baetena tn air ’ W. F Wblls, Harvard School 
of Pubhe Health (Commumoated by W H Bbadlbt ) 

A techmque has been devised for study of the viabihty of droplet nuclei 
mfection m air, by determmmg the differential disappearance rates m a con- 
trolled atmosphere of the infection and of the nuclei, and will be described 
more fully m a later pubhcation Preliminary experiments demonstrate that 

> Presented before Section N of the American Association for the Advancement of 
Seleaee, Deo 27, 1938 Beoeived April 84, 1984 
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the viability of pathogenic nncro-organiams oonatitutes a more important 
limitmg factor m the localisation of droplet nuclei infection than does the 
rate at which droplet nuclei settle from the atmosphere 

Since the rate of fall of small droplets is proportional to the surface, and 
the rate of change of surface is constant, the distance a small droplet falls 
before ceasmg to be a droplet is proportional to the fourth power of the di- 
ameter Droplets less than 0 1 mm m diameter, expelled from the nose or 
mouth, will dry under ordinary atmospheric conditions before reaching the 
ground Droplet nuclei from broth culture of B Hubtih^, atomised into a 
still chamber of 200 cubic feet capacity, were recovered from the air after 
several days Though resistant organisms could be recovered from the air of 
the experimental chamber up to a week after inoculation, Pfeiffer’s bacillus 
was not recovered after one hour 

Four organisms typical of infections of the passages of the upper respira- 
tory tract, B 'pneumoniae, B dtpfUkenae, Strtptococtua hetnolytuua and 
StreptocouW) vindans, were recovered from the air in small numbers forty- 
eight hours after inoculation, although in rapidly decreasing numbers Oi^ 
ganisms typical of the digestive tract, B eoli, B lyphoiua, B paratyphoid 
A, and B dyeenlertae Him Y, were not recovered after eight hours and were 
invariably absent at the end of the first day Bacteriophage was recovered 
and identified after being suspended m air for 24 hours It hod decreased m 
a manner characteristic of microorganisms 

CONCLUSIONS 

A distmction must be made between droplets, droplet nuclei, and dust, m 
oonsidenng air-bome infection Droplets larger than 0 2 mm are locali^d 
by rate of fall to the vicinity of the source both in time and space Droplet 
nuclei derived from evaporation of droplets less than 0 1 mm diameter are 
dispersed in tune and space Locahsation of dust also vanes with the sise 
of the particles Droplet infection is largely localised and concentrated, 
whereas Droplet nuclei infection tends towaid dispersion and dilution and 
the possibility of infection is limited in time chiefly by the viability of the 
microorganisms Dust infection may be localised either m space by the local- 
isation of particles, or in tune by the viabihty of the infection 


SCIENTIFIC NOTES AND NEWS 
Prepared by Science Service 
Notes 

National Academy <4 Sctencee — The spring meetmg of the National Acad- 
emy of Sciences was held in Washington, April 23, 24 and 25, under the 
presidency of Dr W W Campbell The principal evening address was de- 
liveied by Dr Edwin Hubblb of the Mount Wilson OoMrvstory of the 
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Carnegie Institution of Washington, on "The Realm of the Nebulae ” Dr 
Hubble desenbed the present Observable Region as having a diameter of 
some 600 million light years, and containing approximately 100 million 
known spiral nebulae A substantial enlargement of the Observable Region, 
the speaker stated, can be expected after the completion of the200>inoli 
reflector now under construction 

Spectrographio detection of large proportions of methane m the atmos- 
pheres of the major outer planets was announced at the meetmg through a 
telegram sent by Director V M Suphlr of Lowell Observatory, Flagstaff, 
Ans The tell-tale hnos m the spectra of Jupiter, Saturn, Uranus and Nep- 
tune were interpreted in considerable part by Dr Arthur Adfl of the 
University of Michigan Presence of massive quantities of methane in the 
atmospheres of the giant planets has a possible significance for the still un- 
solved nddle of their surface temperatures, Dr Hrnry Norris Russell of 
Princeton University said, in commenting on Dr Slipher’s telegram At a 
temperature of —161 4 degrees Centign^e this gas becomes a liquid, un- 
able to betray its presence through reflected light rayi Of course, under the 
different gravity and atmosphenc-density conditions on the great planets 
the boihng point of methane might be different 

The intensity of a sound and its frequency are quite distinct physical 
attributes, but the corresponding psychological attributes of loudness and 
pitch are not so independent, a loud tone sounds lower m pitch than a high 
one, and a low tone sounds unduly loud, it was mdicated by a report of the 
National Academy of Sciences deliver^ at the annual meetmg by Dr 
Harvei Flltcher, of the Bell Telephone lAboratones It was found that 
a 50-cycle tone with an intensity which is 10,000 times that of a just barely 
audible sound appiears just as loud as a 1,000 cycle tone with an mtensity 
1 ,000,000,000 times that of the threshold The apparent pitch of a tune also 
depends upon its mtensity The pitch of a 200-cycle tone was heard as being 
as much as a quarter of an octave lower tCt the very high mtensities than at 
the low mtensities However, when the tones were of very high frequencies, 
near 2,000 or 3,000 cycles, such changes of apparent pitch with intensity were 
not olmrved 

Distilled water, replacing ordinary tap water contaming its usual quota of 
highly dilute mineral substances, produces anesthesia m plant cells, seem- 
ingly by dissolvmg out of them some unknown organic stuff This observa- 
tion was presented by Dr W J V Osterhout and Dr S E Hill of the 
Rockefeller Institute for Medical Research When cells of NiteUa are placed 
in distilled water they presently become completely anesthetic, transmit- 
ting no variations in potential along the protoplasm This loss of sensitivity 
18 hastened by the addition of acids or alkahs, but slowed by the addition of 
calcium The anesthetic state passes off agam when the cells are replaced m 
tap water 

Honored after his death, for his researches on the skull of ancient Peking 
Man, Dr Davidson Black was pven the posthumous award of the Elhot 
Medal for 1631, which carries with it a cash honorarium of $200 Dr Black 
was designated to receive the award before his death in Peiping on March 16, 
the medal and check were placed m the hands of Dr Frank Dawson Adams, 
foreign associate of the Academy, on behalf of Dr Black’s widow. The first 
award of the Charies Doolittle Walcott Medal and honoranum of $1,850 
was made to Dr David Warrs of the U S Geological Survey, in reoogmtion 
of his work on the pre-Cambnan algae of the Grand Canyon of Anaona. Other 
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honors bestowed by the Academy were the Aganu Medal, awarded to Dr 
Bjobn Helland-Hanben of the OeoplwBioal Institute, ^rgen, Norway, 
the Public Welfare Medal, awarded to Dr David Faibchild, of the U S 
Department of Agnoulture, and the EUmt Medal and honorarium of S200 
for 1930, awarded to Dr Globoe Ellett Coqhill, Wistar Institute of An- 
atomy and Biology, Philadelphia 

The Amencan Oeophyncal Union — Penctratmg radiations resemblmg 
oosmio rays, but softer, are thrown upward mto the air from the tops m 
thunderstorm clouds, like spray from the tops of waves They come to earth 
again to the eastwa^ of the cloud, drawn down by the earth’s magnetic 
field These radiations, which are made up of negative electrons, were de- 
scribed before the meeting of the Amencan Geophysical Union here by Dr 
B F J ScHONLANO of the University of Capetown, who is visitmg m the 
Umted States Dr Schonland stated that when he began his investigations 
of penetratmg radiations caused by lightning, he thought that he would find 
electrons poured directly earthward as well as upward into the higher levels 
of the air, but this proved not to bo the case He has found that lightning- 
engendered radiations can mflupnee cosmio-ray detectmg instruments as 
much as a thousand miles away from a thunderstorm, and he stated that 
another mvestigator claims fur them an even greater radius of action But 
their effect is always felt to the eastward of the storm that gives them birth, 
never toward the west The research was undertaken with the idea of finding 
out whether oosmio ra^ were entirely the product of thunderstorms, as one 
student of the subject had claimed Dr Schonland is convinced that this is 
not the case, nevertheless, there are enough lightning-caused penetrating 
radiations to make it necessary for researchers on cosmic rays to take them 
into account, if their figures arc not to be falsified by thunderstorms 

New Jfl^nch rejlertor al Naved Obaervatory — The now 40-inoh reflector 
built for the U S Naval Observatory under the direction of Geobol W 
Ritchey has been completed The instrument is designed espei tally for 
spectrographio observation Figured on new curves calculate by Mr 
Ritchey and Henbi CHK^TibN, it is expected to be as eflScient as a reflector 
of several times its aperture based on the conventional paraboloid figure 

It is the first air cooled telescope The entire observatory building is built 
of very light metal, with double walls, so that at mght the temperature will 
soon become the same as the surrounding air With more massive buildmgs, 
the stone and bnck absorb heat all day, and give it off long mto the night, 
producing objectionable air currents wtuch spoil the clearness of the telo- 
soopic images In order to keep the telescope at its night time temperature, a 
felt canopy will be placed over it in the daytime This is connect^ with air 
ooolmg equipment, so that all day the telmoope will be kept at the temper- 
ature expected that night 

The tube of the telescope is constructed with a umoue system of counter^ 
poises, so as to prevent bending Convenience of the obeerver is also remem- 
bered, and he is provided with a movable observing platform which auto- 
matically keeps him at the eyepiece as the telescope turns Thus he does not 
need to mterrupt his work frequently to adjust himself 

U S Weather Bureau — With the cooperation of the War, Navy, and 
Commerce Departments, the Weather Bureau of the U 8 Department of 
Agnoulture, on July 1, 1934, will launch part of its new program for mcreas- 
ing the accuracy of its forecasts, W R Gbboo, chief, has announced This 
new program, among other things, calls for more stations for upper air 
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soundmgB bjr auplanea and for more frequent daily foieoaate The part 
covering more airplane obeervationa can now be put mto effect 

The air-maes method of foreoaetmg, long raoogmied as an aid to aoeunuv 
and to longer forecasts, has never been practicable m the Weather Bureau’s 
daily routme because of the difficulty of getting the needed upper-air obeervap 
tions Facilities offered by Army and Na^ pilots at more than a dosen 
selected stations, at six specially-equipped Weather Bureau airway stations, 
and at one cooperative station at the Massachusetts Institute of Teohnolo^, 
now remove this difficulty The Department of Commerce will provide lor 
the transmission of the observations from the points where they are taken 
to the forecasting stations According to the present plan, observation 
flights will be confined to one a day, each beginmng about naif past five 
(E S T ) in the mommg and roaohmg a maximum height of 17,000 feet above 
sea level These flights will be made by Army and Navy pilots and by com- 
mercial aviators hired for the purpose by the Weather Bureau Metrorolo- 
gists of the Weather Bureau assigned to the auwibservation stations will 
compute, code, and transmit to forecast stations the information the meteor- 
ographs bring down This information will give forecasters an important 
supplement to the monung surface observations in drawing the weather 
maps to be used in makmg the daily forecasts 

Children’s Bureau, U S Department of Labor — The complete, detailed 
report of the study of maternal deaths in 15 states made by the Children’s 
Bureau at the request and with the cooperation of state medical societies 
and state boards of health is now m press and will appear at an earlv date 
Interest in this subject has been intensified by discussion of the recently pub- 
lished report of sunilar study in New York City by the New York Academy 
of Medicme The Children’s Bureau study was mMe before that of the New 
York Academy of Medicme which used the same schedule or questionnaire 
In both studies the material was gathered by physieuins through personal 
mterviews with those who attended the women who died and m noth studies 
the mternational list of causes of death was used as the basis of analysis 
The most obvious differences between the two studies lie in the area covered 
16 states m the children’s Bureau study, 47 per cent of deaths being in 
urban and S3 per cent m rural areas, whereas the New York City deaths 
were all urban, the larger number of deaths 7,400 in the Children’s Bureau 
study and 2,000 m the Now York study, and the greater detail of analysis 
m the Children’s Bureau study 

PbRBONAL Items 

Dr Ales Hroucka, of the U S National Museum, is again spending the 
summer m archaeolomcal work among the Alaskan islands He hM with him 
a group of student volunteers 

Dr F A WoLrr, chief of the telephone standards section. National 
Bureau of Stwadards, has been designatM as a member of the Committee of 
Depart mentu Hepresentatives appointed at the mstance of Admiral Peo- 
ples, Director of the Procurement Division, to detemune the cost of the 
Government's commumoation services, mcluding telephone, telegraph, and 
radio 
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MATHEMATICS — Spinors ^ Oswald Veblen, The Institute for 
Advanced Study, Ihinceton 

The theory of spinors had its origin in the search for a suitable 
mathematical tool to use in the extension of the quantum theory to 
the field of relativity The quantum mechanics m the form that was 
given to it by Schroedinger describes the motion of a particle by 
means of the concept of a wave It is not, as people used to say, that 
a physicist thinks of an electron as a particle on Mondays, Wednes- 
days, and Fndays, and as a wave on Tuestlays, Thursdays and Satur- 
days, and on Sundays prays for a Messiah who will lead him back to 
the belief which he held on Mondays The actual situation is quite 
different from that He works with a mathematical theory which he 
visualizes for some purposes by means of the classical conception of a 
particle and for other purposes by means of the imagery of the ivave 
theory The wave that he works with is just a function which satisfies 
a partial differential equation of a certain type The physicist be- 
lieves that by applymg a certam integration process to the solution 
of this partial ^fferential equation he is able to express the proba- 
bihty that the particle which he thinks of shall be in a certam pre- 
asBigned position with a certain preassigned velocity 

The whole thing is an attempt to find mathematical formulas and 
language for the discussion of phenomena which did not make sense 
m terms of the language and formulas which the physicists had been 
usmg before Some people actually go so far as to say that we shall 
have to make real changes m our habits of thought and use of lan- 
guage. But I am refemng to these deep and difficult questions only 
meidentally I am concerned with somethmg much more superficial 

I Thu u the fourth of the Joeeph Henry Leeturee of the Philoeophioal Society 
OTeeeated Maxoh 31, 1984, in honor of the firet preeident of the Philoeophieel Society 
lliia paper wm prepared from etenoiraphie notea taken at the time of the lecture 
ReeeiTaa June 3, 1984 
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The spinor theory grew out of the attempt to reconcile the wave 
mechamcB with the relativity theory The wave mechanics was at first 
developed so as to fit into the framework of the classical dynamics 
On the other hand, the theory of relativity has taken such a firm hold 
of all branches of physics that everyone is convinced that a really 
sound theory must take it into account Therefore, the problem was 
to find a relativistic formulation of the quantum theory 

Also there was experimental evidence indicatmg that from the 
partial pomt of view an electron should not be considered just as a 
mathematical pomt but rather as a thing which is capable of a rotary 
motion, or spin, at the same tune that it has a motion of translation 
The problem of bringing this concept mto the theory of the electron 
turned out to be closely related to the problem of giving a relativistic 
formulation to the differential equations of the electron 

What looks like a very good solution of the problem was developed 
by Dirac, building upon previous work of Pauli and others. Dirac 
modified the Schroedinger differential equation not only by changing 
its form but by replacmg it by a system of four equations with four 
unknown wave functions, These foui functions were 

related among themselves in what seemed to be a very intncate 
manner, but they were evidently the components of a physical 
quantity of some sort 

When I speak of a physical quantity I am thinking of something 
which has components analogous to the components of a yector 
When you take the three rectangular components of a velocity you 
recognize that you are taking components of something which has a 
physical existence In the same way the quantities which appeared 
in the Dirac equation were evidently components of some sort of a 
physical object But they behaved quite differently from the com- 
]}onents of any previously known physical quantity and tHus pro- 
vided a puzzle for the mathematical physicist 

The problem was clearly formulated by the late Professor Ehren- 
fest He said, in affect We are familiar with such things as vectors 
which are the tools of classical physics Since the advent of the rela- 
tivity theory we have got acquainted with the theory of tensors and 
have been led to bebeve that any physical phenomena could be de- 
scribed by means of tensors Now comes a new kind of a physical 
quantity which is not a tensor and yet has to be taken mto account 
It has something to do with a spinning electron Let us call it a 
tjnnor Then he called on the mathematicians to provide a theoiy of 
spmors, if possible, analogous to the theoiy of tensors. 
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The elements of such a theory were in fact already available in 
Dirac’s own work and m the previous work of Darwm and Fauh. The 
Dirac equation had also been adequately discussed from the pomt 
of view of the underlymg group theory by Weyl in his book on group 
theory and quantum mechanics, so that implicitly a good deal of the 
requisite theory was in existence Nevertheless, so long as it was pos- 
sible for a mathematical physicist of the order of magmtude of Ehren- 
fest to regard it as obscure there remained something of a problem 

Promptly in response to Ehrenfest’s challenge, a formal theory of 
spinors was produced by van der Waerden This was a theory of two- 
component spmors which was adequate to the Dirac equation m its 
ongmal form But here one has to say, as m so many other cases, that 
a fully satisfactory account of the subject was possible only after 
the original theory had been highly generalized It was in fa<*t so m 
this case The original Dirac equation was relevant to the special 
relativity The extension to general relativity was indicated first by 
Weyl and Fock and the system of mathematical equations thus de- 
ternuned has been studied by Schouten, Schrocdinger, Einstein and 
Mayer, and other mathematical physicists From these studies there 
has now emerged a clear conception of a class of physical objects 
which we call spmors and which can be precisely defined 

1 shall try to state this definition In doing so I propose to repeat a 
number of well-known elementary ideas leadmg up to the one step 
which introduces the definition After this is done the whole matter 
may seem rather trivial, but it is nevertheless, true that after this 
foundation is laid the working out of the theory becomes a matter of 
technical detail 

We start with elementary geometry How are the points m a room 
to be described*^ The first step m such a description is to give names 
to the pomts so as to distmguish them, and wo agree to use numbers 
as names A point will have a first name x, a second name y, and a 
third name z The way which we all know for assigmng these names 
IS to let X be the distance of the pomt from the floor, y the distance 
from the wall at the front of the room, and z the distance from the side 
wall That way of assigmng the names is of course completely arbi- 
trary It could be done m some perfectly bizarre way so long as you 
satisfied the condition of givmg different neunes to different pomts 
A system of nammg the points is what we call a coordinate system 

1 have mentioned a particular way of nammg the pomts only to 
emphasize the fact that the particular system we use for assignmg 
these names is of no importance We can, m fact, when we have one 
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way of naming them, get any number of other ways by the following 
device Suppose you write down these three equations 

X ~ x + y 

Y ~T-y (1) 

Z - 2* 

If we substitute m these equations the numbers x, y, and z appearing 
m the name of this point, we get three other numbers {X, Y, Z) which 
gives us a new name for the point, and so we have a new ooordmate 
system These equations can be solved to give 

T - + Y) 

y~\(X- Y) (2) 

z - Vz 

If we apply these equations to any point in the room and know the 
names X, Y, Z, we are able to get back the names x, y, z We have a 
dictionary which translates one system of nomenclature for our pomts 
mto another system of nomenclature This dictionary is what we call 
a transformation of coordinates 
In general, a transformation of coordinates 

(X, y, z) (X, Y, Z) 

18 defined if we replace the right-hand members of equations ( 1 ) by 
quite arbitrary functions subject only to the condition that ( 1 ) 
should be capable of being solved so as to obtain the inverse trans- 
formation 

(X, Y, Z) (X, y, z) 

analogous to ( 2 ) In all this we confine attention to points m the 
room, that is to say, to a limited portion of space In practice we re- 
quire that the functions used shaJl be amenable to the processes of 
analysis such as differentiation, etc , correspondmg to the techmque 
of the mathematician of the present epoch 
The essential pomt which I should like to stress m this considera- 
tion of coordinate systems and transformations of coordinates is that 
the coordmate system is somethmg which we ourselves mtroduce. It 
IS somethmg m addition to the physical state that we are trying to 
describe and represents our pomt of view towards the natural phe- 
nomena which are under consideration To be objective, we must 
somehow or other get away from this thmg that we have introduced 
In previous generations mathematicians and physicists used to play 
with the idea of domg without coordmates The geometry of Euclid 
18 an example m which coordinates were not used and the attempt was 
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made to reason directly with the physical objects we were talkmg 
about Many will recall the tune when it was regarded as important 
to do vector analysis without coordmates This idea was based on the 
feelmg that by so domg one was deahng with the natural object it- 
self 

An equally good way of bemg free from the influence of the coordi- 
nates introduced is to use all coordmate systems Using no coordmate 
system is, so to speak, the dual idea to using all possible coordmate 
systems If you arrange your work m such a way that it applies no 
matter what the coordmate system is, then you have reached the 
ideal of dealing with the object itself This point of view has become 
very common since the discussions which were brought about by the 
theory of relativity 

In dealmg with physical problems much use is made of vertors A 
vector 18 a special case of what we can call a physical object with 
components The idea is something hke this Supposing that m a 
room we have at every pomt a tendency of a certain sort, no matter 
what sort, but a tendency m a definite direction with a defimte mag- 
nitude That tendency can be defined by associating with each pomt 
(i, y, z) three numbers F', F*, F* 

F*(*i «) F»(x, y, z) V*{x, y, z) 

They describe this tendency and they are the components of some- 
thing that represents a physical state of affairs If this physical ob- 
ject 18 a vector, then on makmg a transformation mto a new coordi- 
nate system you will get functions 

y.i) F*(2, y,i) ni, y,i) 

of the coordmates £, y, 8 When you measure this physical object m 
^e new_coordinate system, you will get the new set of quantities 
F‘, F*, F*, and there will he definite formulas which tell you what 
these components in the now coordmate system are 

7i . F^ F') = f«(F*, F*, F*) T* - f*(F‘, F*, F*) 

You will have three formulas of this sort which express the new com- 
ponents as functions of the old ones There is no need of my mention- 
mg what these formulas are m detail, for m talking about a subject 
which IS full of formulas, we should be hopelessly lost if we got tangled 
up with particular formulas The essentud point which 1 want to bnng 
out IS that when you change to a new coordinate system you get a 
new set of components and m every coordmate system there is a set 
of components for the physical object If the law w'hich tells you the 
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new components m terms of the old components is of a particularly 
simple sort, then your physical object is a vector Thera are lots of 
other physical objects For example there are physical objects with 
0 components that you could call Ti i, Ti i, Ti i, etc , usmg two m> 
dices Then if you have a certain formula connectmg the components 
in one coordmate system with those m another, the thmg you are 
talkmg about is a tensor of the second order The essential things 
about a tensor are that it is a physical object with components, and 
that the components are uniquely determmed when the coordmate 
system is given m terms of which the components are described I am 
mtentionally leavmg this statement m a thoroughly abstract form 

When we come to the theory of relativity we must pass from the 
three-dimensional space of pomts to the four-dimensional world of 
events This is a story which you have probably heard many times 
If you want to describe the events which take place in this room, you 
have to give not merely x, y, and z which tell you where, but also t, 
which tells you when, for each event The essential pomt is that the 
events we talk about are things which are capable of bemg named by 
means of four names, the four names bemg numbers This can be ex- 
pressed by saying that the events constitute a four-dimensional 
world or space-tune 

Let us transfer what we have just been saymg about coordmate 
systems from the world of points over to the world of events We make 
the same remark that we made before The essential thing about a 
coordinate system for events is not any particular way of setting up 
the coordinate system but is the fact that the coordinate system as- 
signs distmct names to different events 

In order to make an objective description of the world of events, 
we deal with the totality of coordinate systems We keep free from 
any particular pomt of view and so talk about all coordmate systems 
at once For this purpose we have a complete theory of transforma- 
tions of coordmates and a theory of vectors and tensors A tensor is a 
physical object such that with every event we are able to associate 
a set of numbers called its components when we have before us a given 
coordinate system If we change to a new coordmate system we get a 
new set of components of the same physical object 

Thus m the general relativity theory itself we have a set of 16 
functions 

ga(x^x*x*x*), , gnix^z'x^x*) 

These functions of the coordinates are the components of a physical 
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object called the fundamental gravitational tensor They satisfy a 
system of partial differential equations, and the theory of these equa- 
tions 18 the relativity theory The general conception is this We as- 
sume that a given body of physical phenomena is representable by a 
physical object with components of a certain type, and the theory 
of these phenomena is contained m the set of differential equations 
which the components satisfy This, without any formalism, is the 
basic mathematical idea which appears in the relativity theory. 

Continuing m that theory, it turns out that there are certam other 
kmds of geometrical objects which have to be considered The ones 
which appear first are the electromagnetic potentials Again there are 
four components 

01 , 01 , 04 

which are functions of the coordinates But, as physicists know, when 
you give the coordinate system the electromagnetic potentials are 
not fully determined You can take another function /(x^ i*, x*, x*) 
and add the four derivatives of this function to the components, ob- 
taimng 

jf Sf <f Sf 

01 + — ' 0 * + — ' 01 + — ' 04 + — 

6x* to* to* 

without changmg the physical significance of these potentials 
Let us try to say what is essential m this without using techmoal 
language It ought to be clear even to those who do not know what 
these differentiation symbols mean When we specify a defimte co- 
ordinate system we have not only one set of four functions which 
appear as the components of our physical object, but we have a 
whole class of other sets of components The physical object in ques- 
tion is of an essentially different kind from those which we have 
previously been talking about Its components are not fully deter- 
mmed when the coordinate system is given, something in addition 
has to be specified before the components are known. This additional 
something which we have to specify we will call a gauge frame 
I might also try to put it m the following way We previously said 
that when we introduce a coordmate system we put somethmg mto 
the phenomena of nature, and before we can be talking about nature 
itself wc have to get free of the coordinate system which we put m 
When we talk about eleotromagnetio potentials, we put something 
else m, namely, the gauge frame, which has to be specified before we 
can specify the particular set of components which we are talking 
about. 
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So our theory has to be such that we make not only transformations 
of coordmates but transformations of gauge, and we have to formu- 
late our laws of physical phenomena m a manner which is unaltered 
not only by changes of coordmate system but also by changes of 
gauge Physicists have heard a good deal about that under the head- 
mg of gauge in variance The underlymg idea is just as before In try- 
mg to descnbe nature we have introduced not only coordinate sys- 
tems, but also anothei extraneous element called the gauge frame 
In addition to the theory of coordinate transformations, there is a 
theory of gauge transformations which has to be recogmsed m order 
to free our theory of physical phenomena from this element which we 
mtroduccd m our view of nature 

The theoiy of spinors requires another step in this direction A 
spmor IS a phjrsical object with components The number of com- 
ponents IS a power of four In a particular case a spinor may have 
four components ipt, ^4 The components are functions of the 
coordmates just as the <f>'a and g's were, but when the coordmate sys- 
tem and the gauge frame are given, the components of the spmor ^ 
not ^ully determined You can take a new set of components ^1, ^1, 
^1, ^4, which will serve equally well as a set of components of this 
spmor The new components are given by means of linear formulas 
m terms of the old components, 

“ Ti^^i + TiVi + TiVi + TxS^i , 

and three other formulas which look like this one The coefficients T 
are arbitrary functions A Imear transformation of this sort is called 
a spm transformation 

When you have given your coordinates and your gauge, there is 
still something free, which we will call the spm frame, and we are 
unable to descnbe our physical object until the spin frame is fixed 
In other words, we have got to state everything that we say about a 
spinor so that it will be tiue no matter what spm transformation is 
apphed to the components A spm transformation is very analogous 
to a coordmate transformation, but it takes place completely mde- 
pendently of the coordinate transformation 

This IS the simplest example of a spmor There are spmors with 16 
components or m general with 4 * components and you will have Imear 
formulas which give you the other possible sets of components m the 
same coordinate system 

I have not yet mentioned one of the important facts about spmors 
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which give them their significance Their components are not ordinary 
numbers They are complex numbers of the form 

0 + y/^b 

where a and b are real numbers In this respect they are like other 
physical objects which appear m quantum theory There have been 
cases m physics before where the complex numbers were used as a 
convenient device, but here they come m an essential way 
The additional degrees of complication which appear in the defi- 
mtion of a spinor correspond to the nature of the physical problem 
which it 18 designed to meet Ordinary vectors and tensors would be 
well enough adapted to tell where an electron is, in what direction it 
IS going, and what its angular momentum is But the quantum 
theoretic problem states the problem differently It does not ask di- 
rectly what these quantities are but rather, what are the probabilities 
that these quantities shall take on preasugned values To meet this 
reqmrement, it is not the components of the spmors themselves which 
are interpreted in terms of physical measurements, but certain com- 
binations of these components with their complex conjugates These 
combinations of components of spinors are components of ordinary 
tensors and are mterpreted as probabilities that the electron will be 
in a certam place movmg in a certain way 

Let us now repeat the description of a spinor in a few words A 
spmor 18 a physical object which has components which ate com- 
plex functions of the coordinates The number of components is a 
power of four A set of components is fixed only after (1) the coordi- 
nate system, (2) the gauge-frame and (3) the spin frame, are fixed 
Whenever (1), (2), or (3) are changed, the components are replaced 
by hnear combmations of themselves according to definite rules 
Suppose that you have spinors with 16 components with two m- 
dices, Xab, and supposmg that these spmors satisfy the condition 
that 

Xab - - Xba, (3) 

BO that they are antisymmetnc Then the mathematicians will recog- 
nise that connected with them there is a quadratic expression 

XaXu + XuXa + XuXu - 0 (4) 

Those spmors which satisfy this relation have jieouliar properties, 
and it IS this quadratic relation which puts the spinors into connection 
with the fundamental tensor of the relativity theory, because the ff*a 
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that He have m relativity are also the coefficients of a quadratic ex- 
prebsion 

If you are going to describe some particular physical phe- 
nomena such as those descnbed by the relativistic theory of the 
spinning electron, you must pick out one or more particular spmors 
nhich embody the physical phenomena in question It turns out in 
this special case that you can pick spinors which set up a smtable 
lelationship between the quadratic equation (4) above and the funda- 
mental quadratic form which appears in the relativity theory The 
general theory of spinors is the theory of all possible physical quan- 
tities of a certain bort The theory of the electron is the theory of cer- 
tain particular spinors which describe this electron 

BOTANY — New species of Aulacolepis and (dher grasses ' A S 
Hitchcock, Bureau of Plant Industry 

The genus Aulacolepis was established by Hackel who based it 
upon Deyeuxia treuUen Stapf {Milium, treuUen Kuntze) It is aUied to 
Agrosiis and to Calamagrostis (Sect Deyeuxia), diffenng from the 
former in the comparatively largo firm lemma and from most of the 
hpecies m the prolonged rachilla, and from Calamagrostis m the ab- 
sence of the long callus hairs and the dorsal awn Hackel described a 
second species, A japonica, from Japan, and recently a third spe- 
cies, A mtlioides (Honda) Ohwi, has been descnbed from the same 
country Aniselytron agrosUndes Merr , of the Phihppines, descnbed 
as differing from Aulacolepis chiefly in the obsolete or much re- 
duced first glume may also belong to that genus In the present 
paper two species are added to this interesting genus, one from Bor- 
neo, the other from Tonkm 

AuiacolepiB clemensae Hitchc , sp nov 

Perennis (?), ouhni ascendcntes, glabn, circa 60 cm alti, ligula firms, 
truncata, 1 mm longa, laminae planae, 8-16 cm longae, 6-8 mm latae, 
panicula laxa, 8-18 cm longa, raims asoendentibus, 3-5 cm longiB, glumae 
inaequales, acuminatoe, pnma 1-nervia, 2 mm longa, secunda ^nervia, 
2 5 mm longa, lemma quam glumae firmius, lanoeplatum, Bcaberolum, 3 
mm longum , processus rachillae tenuis, 0 5 mm longus 

Apparently perenmal, culms ascending, glabrous, several-noded, about 
60 cm tall, sheaths glabrous, ligule firm, truncate, 1 mm long, bladea flat, 
slightly scabenilous beneath, puberulent on the upper surface, soaberulous 
on the margins, narrowed toward the base, acuminate, 8 to 15 cm long, 5 
to 8 mm wide at the middle, panicle rather loose and lax, short exserted 
or inclosed at base id the uppermost sheath, 8-l8 cm long, the axis angled, 

' Received April 17 1934 
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neariy glabrouB, the branches slender, flexuous, Boabroos, somewhat distant, 
ascending, 8 to 6 cm long, the branohlets few-flowered, glumes unequal, 
acuminate, keeled, slightly scaberulous on the keels, the first 1-nerv^, 2 
mm long, the second 3-nerved, 2 5 mm long, lemma lanceolate, compress^, 
firmer thw the glumes, scaberulous over tne surface, 6-nerved, the lateral 
nerves near the margm, the intermediate nerves famt, 3 mm long, mmutely 
pubescent at base, ^ea about as long as the lemma but narrower, acumi- 
nate, minutely pubescent, inclosed within the lemma, the two keels oom- 
pres^ together, racbilla prolonged between the keels of the palea as a mi- 
nute bristle 0 5 mm long 

Type m the U S National Herbarium, no 1,538,647, collected on the 
boulder margin of the Masilau River, Mount Kinabalu, British North 
Borneo, alt about 3000 meters, December 20, 1933, by Mrs M S Clemens 
(no 34448) 

Aulacolepls petelotil Hitoho , sp nov 

Perennis (^), culmi oaebpitosi, erecti, glabn, 25-40 cm alti, ligula mem- 
branacea, 2 mm longa, laminae erectae, planae,8oaberulae, 4-^ cm longoe, 
1-3 mm latae, pamcula angusta, laxa, palhda, 6-10 cm longa, glumae 
aequales, eompressae, 2 mm longae, lemma circa 2 mm longum, chartacco- 
membranaoeum, lanceolatum, 5-nervium, sub apico mmute anatatum, callo 
breviter piloso, racbilla ultra florem m stipitem brevisBimum nudum pro- 
ducts, palea angusta, 1 5 mm longa, stamina 3, anthens 0 5 mm longis 

Apparently perennial, culms many in a rather loose tuft, erect, or the 
outer ones somewhat gemculate at base, glabrous, about 3-noded, 25 40 
cm tall, sheaths glabrous, ligule membranaceous, ovate, dentate or some- 
what lacerate, about 2 mm long, blades erect or ascending flat, scaberulous 
beneath, scaberulous-puberulent on the upper surface, stnate-nerved, 4-8 
cm long, 1-3 mm wide, panicles narrow, loose, pale, whitish or greembh, 
more or less inclosed in the upper sheaths, 6-10 cm long, the axis scabrous, 
the branches scabrous, slender, naked below, branchmg, the spikelots 
cluster^ near the ends of the branchlets, the ultimate pedicels 1 mm long 
or less, glumes equal, compressed, narrow, rather abruptly acute, minutely 
roughened on and near the keel, about 2 mm long, lemma slightly longer 
and less compressed than the glumes, chartaceo-membranaceou^ lanceolate, 
6-nerved, the midnerve projecting just below the tip as a very short awn, 
the callus short-pilose, the rachilla prolonged behmd the palea as a very 
mmute naked bristle, palea narrow about three-fourths as long as the lom- 
m^ stamens 3, the anthers 0 6 mm long 

Type, in the U 8 National Herbarium, no 1,538,648, collected along 
a road near Chapu, Tonkin, alt about 1900 meten, August, 1033, by A 
Petelot (no 4743) 

MuhlenbergialmdheimenHitohe ,Bp nov 

Perennis, culmi erecti, 1-1 5 m alti, vaginis infenonbus imbnoatis com- 
pressiB, ligula elongata, laminae elongatae, planae, mterdum phoatae, 3 
mm latae, scaberulae vel glabrae, pamcula angusta, pallida, densiuscula, 
eiecta, 20-40 cm lonu, ramis appressu 2-5 cm longis, spioulae 2 5-3 mm 
longae, glumae aequeues, acutae vel obtusiusoulae, soabre-puberulentae vel 
glabnuseulae; lemma 2 5-3 mm longum, glabrum vel olmure pufaescens 
mutieum, raro anstatum, ansta 1-3 mm longa 
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Pereniual, oulms erect, 1 to 1 5 meters tall, the numerous overlapping 
lower sheaths keeled, Iigule rather thm, elongate, mostly hidden m the 
folded base of the blade, blades elongate, firm, flat or usually folded, about 
3 mm wide, scaberulous or glabrous, pamcle narrow, pale, somewhat loose, 
erect, 20 to 40 cm long, the branches ascending or appressrd, spikelets 2 5 
to 3 mm long, glumes equal, acute to rather obtuse, soabrous-puberulent 
to nearly smooth, lemma usually a little shorter than the glumes, 3*nerved, 

i glabrous or obscurely pubescent, awnless or rarely with an awn 1 to 3 mm 
ong 

Type m the U S National Herbarium, no 008,040, collected in Texas 
in 1847 by F Lindheimer (no 725) 

Other specimens, all from Texas, are Berlandter 1870, Carter 10, Ltnd^ 
hetmer 1256 (Distr Mo Bot Card ), E J Palmer 10850, 11004, Reverehon 
1610, Stheua 11, 354, 356, Tharp 70, 3076 
This species has been confused with the closely related M fotirntertana 
Hitchc {Eptcampta berlandtert Foum , not Muhlmbergta berlandteri Tnn ) 
which IS confined to Mexico 

About 1002 there appeared in Queensland, Australia, a species of Phalarta 
which gave promise of being a valuable forage grass About 1007 it was dis- 
tributed from the Toowoomba Botanic Gardens, Queensland, and was first 
grown in the United States at the California Experiment Station and later 
at other stations Burbank has distributed the grass as Peruvian winter 
grass The species was named by Hackel Phalarte atenopiera It differs from 
P tuberosa L only in having a loosely branchmg rhisomatous base, the 
lower mtcmodes little or not at all swollen (P tvberota has a distmctly 
tuberous base) Agnculturally it seems sufficiently distinct to warrant recog- 
nition as a variety 

Phalarls tuberosa var stenoptera (Hack ) Hitchc 
Phalana stenoptera Hack Report Sp Nov Fedde 5 333 1908 

Sbpa coronata var depauperata (Jones) Hitchc 

Stipa partshtt var depauperata Jones, Contr West Bot 14 11 1912 
Detroit, Utah, Jories in 1891 

Shpa partshtt Vasey, Bot Gas 7 33 1882 San Bernardino Mts , Partsh 
Bros 1079 

Sttpa coronata partshtt Hitchc Contr U S Nat Herb 24 227 1925 

This change is necessary under the International Rules which require that 
the earliest legitunate name in its own category be retamed 

Mamsurls altisalina (Poir) Hitcho 

RotUtoelha aUustma Pour Voy Barb 2 106 1789 
RotIboeUta fasctcviata Lam T^abl ^oyol 1 204 1791 
Hemarthna aUtsstma Stapf & Hubbard, Kew Bull Mise Inf 1934 109 
1934. 
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PALEOBOTANY — The supposed fossU ear of matze from Cuteo, 
Peru ^ Roland W Brown, U S. Geological Survey (Com- 
municated by John B Rbeside Jr ) 

Since 1919 the attention of botanuts, interested in the origin and 
evolution of Indian com, has from tune to time been directed to an 
object (Fig 5) described by the late Dr F H Knowlton* as a fossil 
ear of maise Reference to several papers* in which the object is fur- 
ther photographed, described, and compared with vaneties of maise, 
shows that the designation of it as a fossil by Knowlton has at least 
been tentatively accepted as true It is my purpose now to produce 
conclusive evidence that this object is not a fossil, and thus I hope to 
correct as gently and as far as possible an unfortunate paleontologic 
mistake 

The known historical facts about this object arc meager It was 
obtamed in 1914 by Dr W F Parks, of St Louis, Mo , from a cuno 
dealer in Cuzco, Peru Dr Parks transmitted it to Dr Walter Hough, 
Curator of Ethnology m the U S National Museum, who gave it to 
Dr Knowlton for identification Knowlton passed it around among 
his botanical friends, from one of whom, G N Collins, of the U 8 
Department of Agriculture, he received the helpful suggestion that 
externally it had a striking resemblance to a variety of Peruvian 
maize I&iowlton thereupon described the specimen as a supposed 
new fossil species of maize, calling it Zea anliqua, not because he 
could distinguish it from the hvmg variety it resembled, but for the 
sake of independent reference 

That Knowlton unreservedly regarded this object as a fossil is 
imphed in his statement concemmg its age He says "It is of course 
extremely unfortunate that nothmg is known as to the condition 
under which this specimen was found If this were known it might be 
posMble to fix its age with a reasonable degree of certainty As it 
stands, however, there is little but Ihe the fact of its thorough fossiluM' 
turn* to base an opinion on, and from this I venture the tentative sug- 
gestion that it seems hardly hkely to be younger than at least several 

' PubliBhed by MnniHion of the Director, U 8 Qeolocioal Survey Received Feb 
19, 1034 

■ Knowlton, F H DeHnvium cf a 9uppa$ed new tpectet of matze from 
Peru Thii Joubnal 9 184-186 1919 

* CoLUNB, ON A foeml ear of maiu Jour Heredity 10 170-172 1919 An 
ear of prehteUrte matze that reeemblee the foeetl form^ Zea aotiqua Jour Heredity 14: 
61-^ 1983 

Kbmpton, J H MaixOf planiFbreedtng achteoemenl of (Jte Amenean Indian 
Smithaonun Bei Ser,ll 810-340 1981 

* Italics mine 
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Fig 0 1, 4 Lenjrthwise moUoiib through middle of epeoimen shown in Fig 5 
Walls of oavity in Fig 4 show tool marks Fig 2 Pellets found in oavity at bsse of 
specimen Fig 3 Tnuisrerse section, a top Tiew of specimen shown in Fig 4 Fig 
6 The suppo^ fossd ear of maise b^ore cutting Fig 6 Ear of maise from a pro- 
Inca grave at Anoa. on the coast of Chile Found in 1018 Fig 7 Ear of maise grown 
bv Peruvian Indians In 1026 All figures natural nse Figures 6, 6, 7, by courtesy 
of J H Kempton, Bureau of Plant Industry, U B Department of Agnculture 

thousand years ” It is most regrettable that Knowlton did not have 
the object out, so that he could determine its petrographic nature 
That he did not have it cut seems mexphcable, except on the hypothe- 
sis that he considered the specimen as the only one of its kmd known 
and therefore hesitated to damage it by sectioning 
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The first fermentation past, this matter aged quietly while the 
type specimen reposed m the paleobotamcal collections of the Na- 
tional Museum Interest in the supposed fossil, however, was revived 
recently when Dr R F Gnggs, Professor of Botany at George Wash- 
ington Umversity, and one of his students, F. S MacNeil, of the U S 
Geological Survey, mquired about it Suspectmg from the time I first 
saw it m 1929 that this object was not a real fossil, 1 now determined 
to test my suspicions by having the specimen sectioned My assistant, 

K J Murata, cut a transverse section (Fig 3) near the top, a radial 
lengthwise section (Figs 1,4), and prepared a thin section for micro- 
scopic exanunation These sections show conclusively that the object, 
instead of bemg a fossil, is a very cleverly hand-made, low-fired, clay 
copy of an ear of Peruvian maize, comparable perhaps to the ears 
shown in Figures 6 and 7 

Looking at the fresh faces made by the cuts one finds these char- 
acters The color is a dull, dirty brown, tmged with red The matrix 
con be scratched easily with a knife To the naked eye it appears 
homogeneous, except for scattered hght-colored grams of quartz and 
limestone On the transverse section the supposed cob showing the 
insertion of the separate kernels is clearly defined The cob is round- 
angular, with a smooth margm between the kernels This fact would 
be sufficient m itself to discredit the object as a fossil, for if it were a 
fossil the surface of the cob would be rough, showing contiguous shal- 
low pits or scars where the kernels were attached The shape, inner 
surface, and angle of attachment of these kernels suggest that the 
kernels were separately fashioned They are of the same material 
as the core 

The most stnkmg feature on the radial lengthwise faces is the corn- 
eal cavity near the base The walls m the upper portion of the cavity 
show a few deep, obbque mdentations, which are clearly the marks 
of a blimt-cdged tool used m shaping the cavity. Three small, smooth, 
oval pellets (Fig 2) that before the sectioning caused a faint rattle 
when the specimen was shaken, were found m the cavity The signifi- 
cance of the cavity, the pellets, and the rattle, is as conjectural as that 
of the specimen itself , but other objects with rattles are said to be not ' 
uncommon among the artifacts of Central American and South 
Amencan Indians 

Knowlton observed the fact that the matrix lacks the delicate cellu- 
lar structure displayed, for example, by many petrified woods. He, 
however, did not state his theory as to how tlm object became fossil- 
ised but said that the matrix is “a closely cemented, fine-gramed 



206 JOURNAL OF THK WABHINOTON ACADEMT OF SCIENCES TOL 24, NO 7 


siliccoub sand ” Actually, microscopic examination of the thin sec- 
tion by Dr C S Ross, of the U S Geological Survey, and Miss 
Anna Shepard, of the Laboratory of Anthropology, Santa Fe, N 
Mex , showed that the matrix is a partially baked clay containing a 
small amount of coarse-grained matenal The latter mcludes free 
quartz grams, a httle feldspar, hornblende, mica, garnet, and zircon, 
a considerable amount of fme-grained, iron-staincd sandstone, lime- 
stone, and calcite, and a few fragments of what apparently are re- 
worked bits of clay previously used for pottery The object was baked 
at only a moderate temperature, as is demonstrated by the fact that, 
although the clay has lost its plasticity, the carbon dioxide has not 
been driven from the limestone and calcite 

I had hoped that a minute examination of this object would show 
the fiersonal signature of its maker, but 1 am not convmced that 
the obscure and delicate striations present m a few spots actually 
are baked fingerprints Nevertheless, the object is so clever a copy 
of an onginal ear of Peruvian maize that the maker must be credited 
with having been an artist of superior skill The questions as to who 
made this object and when, where, and why it was made must now 
be referred to the ethnologists and archeologists The answers may 
throw some light on the mteresting problems concernmg the origm 
and early culti\ation of maize 

This episode of a supposed ear of fossil maize may be closed fit- 
tingly with the pomtmg of a moral, particularly pertinent to paleon- 
tologists Be not deceived by external appearances 

ZOOLOGY — Affinities of the Braehyuran fauna of the Oulf of Cali- 
fornia ^ Steve A Glassell, San l^ego Society of Natural 
History (Communicated by Wau>o L Schmitt ) 

The author havmg obtained numerous specimens of Brachyura 
from the Gulf of California dunng two collecting trips, and havmg 
studied the results of other collectors in that region, believes that a 
brief summary of the fauna of that region m comparison with that of 
the regions to the north and south would be of general mterest to 
carcinologistB 

The mteresting relationship of the Panamian fauna to that of the 
Gulf of Mexico need not be considered here since this has been dis- 
cussed by Walter Faxon,* but the distribution of tropical (Panamian) 

* Rsoeived December 26, 1938 

• Mem Mus Comp Zool Harvard College, M 281-M 1893 
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Brachyurain the Gulf of California has not been heretofore studied to 
any extent, and it seems probable that an infusion of southern forms 
mto the Gulf of California has had much to do m makmg up the 
character of the nch fauna which is now known to exist in the latter 
region 

In general it is in the Gulf of Califorma that the tropical species 
make their most northerly advance on the Pacific coast of North 
America, although of course some few species have their most north- 
ern limits far north of the Gulf For these northern species it may be 
difficult to determine whether they originated in northern or southern 
latitudes Even a study of their Bathymetric zones does not clarify 
the situation To cite a single mstance Pinntxa affinis Rathbun was 
dredged m the Bay of Panama by the AUmUtoss in 26 fathoms, March 
30, 1888 On October 20, 1033, a specimen was dredged off Newport 
Bay, California, m 20 fathoms The inference must be that there is a 
connecting link between these wide flung stations, that this little crab 
must be included m the fauna of the Gulf of Califoima, because the 
Gulf is bracketed between the discovery station and this latest find 
Yet to which fauna shall it be allocated? At present this is a matter 
of personal opinion 

Arbitrary boundaries are taken so as to form a base on which to 
work This will exclude some tropical and northern forms from this 
fauna, which will no doubt be included in the light of future research 
I take as the boundaries, for purposes of this paper, those which ad- 
mit of fewer occasional or accidental mtrusions of species into the 
area bounded by, and including the waters impounded to the north 
of a Ime drawn from Cabo San Lucas, in Lower California, to the 
Port of Mazatlan, m the State of Smaloa, Mexico, and also the fauna 
reported and found on the West Coast of Lower California, at Mag- 
dalena Bay In this dehmitation of range no attempt is being made 
to establish or admit of faunal barriers 

Also we will only consider species of Brachyuran Crustacea of the 
three major groups, namely, the Cancroid or Cyclometopous crabs, 
the Grapsoid or Catometopous crabs, and the Spider crabs or Oxy- 
rhyncha The total number of species of the tiiTee groups, found 
withm these boundaries is 197, a very large list when we consider that 
we are deahng with just a part of the manne decapods For example 
Dr Waldo L Schnutt* lists only 181 manne decapods as known to 
occur withm the 100 fathom Ime off the coast of Califonua 

■ The Manne Decapod Cnietaoea of California Univ of Cahf , vol 23 281 1021, 
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A summary of the total number of species of the three groups is as follows. 
Cancroid crabs reported m the Qulf of California, 77 species 
r.rapsoid “ a « « « « « 64 “ 

Spider “ ««««!. « 66 " 


Total of all species reported 197 

The intrusion of Panamian spiecies into the Gulf of Cahfomia, 
number 96 or 48 per cent of all the species reported m these Knters 
They are divided as follows 

Cancroid crabs 39 species, or 50+ per cent 

Grapsoid “ 25 “ “ 46+ “ “ 

Spider “ 32 “ “ 48+ “ “ 


Total of three groups 96 species, or 48+ per cent 

The above percentages represent the percent which the Panamian 
species bear to the total number of species m each family group 
Further mtensive study and collectmg will no doubt show that the 
Anomuran tribe and the remammg families of the Brachyuran tribe 
will bear a like relationship to the Panamian fauna 
Another interesting summation is a table showing the number and 
percentages of species that aie indigenous to the Gulf of Califorma 

Cancroid crabs 27 species, or 35+ per cent 

Grapsoid “ 22 “ “ 41+ “ “ 

Spider “ 26 “ “ 39+ “ “ 


Total of three groups 75 species, or 40— per cent of all 

Then the insigmficant influence that northern species play in the 
Gulf of California fauna, may be visualised by a glance at the follow- 
ing table 

Northern intrusion of species in the Gulf of California 

Cancroid crabs, northern species 11 or 14+ per cent 

Grapsoid “ “ “ 5*9+*“ 

Spider « « <4 8 « 12 + « « 


Total of three groups 24 or 12+ per cent of all 

A recapitulation of the foregoing tables, based on a total for the 
three groups of 196 defimtely allocated species, (two of the 197 species 
are doubtful m this locahty), is as follows* 

Panamian species in the Gulf, total 96 species, or 48+ per cent 
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Indigenous species in the Gulf, total 75 species, or 40— per cent 
Northern “ ““ “ “24 “ “12+““ 

There have been three expeditions in the Gulf of California which 
have added matenally to our knowledge of the fauna of that region 
They were, the two Albatroai expeditions of 1891 and 1911, and the 
expedition of the California Academy of Sciences in 1921 As before 
stated it was my good fortune to collect m this temtory durmg part 
of the years 1931-32-33 A partial summary of the results of this col- 
lecting, confined to the three before mentioned (p'oups is 

Cancroid crabs, total of species 47 or bl + per cent of species 

Grapsoid “ “ “ “ 32 “ 00+ “ “ “ 

Spider “ « « « 33 « 50+ « « « « 

Total of species taken 112 or 66+ per cent 

Many new locabty records i^ere obtained, extending the range of 
some species more than 25° of Latitude to the north In the list of 
species to follow no extension of range is indicated if the distance is 
less than 100 miles, nor is extension of range given to that species un- 
less specimens were collected at new localities In all 46 new locality 
records are recorded, 18 of these are introductions to the fauna of the 
Gulf 

As a great deal of the information m this paper is of necessity a 
compilation, I wish to express my deep appreciation to Dr Mary J 
Rathbun of the United States National Museum, not only for her 
monographs but also for her personal attention to my efforts 
To facilitate reference to the list of species repoited from the Gulf 
of Califorma, these symbols are used after the name of the author of 
the species 

A Indicates Panamian species 

D “ Northern species, those found on west coast of North 

America, north of Magdalena Bay, Lower California 
C “ Indigenous species 

D “ Apparently mdigenous species extending their range a 

short way either north or south of Cape St Lucas 
E “ Species collected by the author 

F “ New locahty record of this collection 

(?) “ Tentalive tdmttfietUton 

Sptdtr Crabi Podoohela hemphiUil (Lodungton) B B 

M AiioAS Podoohela latimanus (Rathbun) C B 

Stanorynohus debdis (Smith) A E Inaohoidss laevla Stunpson A E F 

Podoohda veitita (Stlmpnn) G E Enleptus spmosus Rathbun B B F 
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Euoinetopa luoaau Stunpaon C 
Eucinetops nib^a Rathbun C E 
Eucinetopfl panaznenna Rathbun A E 
Euprognatha bifida Rathbun B E 
Collodea granomiB Stiznpson G 
CoHodes tenuiroatna Rathbun C D 
Collodea tunudua Rathbun C D 
Bairachonotus nicholai Rathbun C D 
Pyromaia tuberculata (Lookington) 
ABE 

DaaygyiUB depreeaus (Bell) A E 
Acanthonyx petiveni Milne Edwarda 
AE 

Epialtua Buloiroatna Stimpaon C D 
Epialtua minimus Lockington C £ 
Eupleurodon tnfurcatua Stimpaon C 
Taliepua nuttallii (Randall) B 
Pugettia venetiae Rathbun B 
Mimulua foliatua Stimpaon B 
Leucippa pentagons Milne Edwarda A 
SphenocarcinuB agaasm Rathbun A 
Peba tumida (Txiokington) B C 
Notolopaa lamellatua Stimpaon A E F 
Herbatia camptacantha (Stimpaon) C D 
Herbatia parvi/rona (Randall) B E 
Herbatia tumida (Stimpaon) C D 
Libinia aetoaa Lookington C E 
Libmia mexicana Rathbun G £ 

Lisaa aunvilliuBi Rathbun A 
Liaaa tuberoaa Rathbun G 
Hemua analogue Rathbun C E 
Thoe Buloata Stimpaon G D £ 

Pitho pioteti (Sauaaure) A £ 

Pitho aexdentata Bell A E 
Anoptychua oomutua Stimpaon A E 
Mithrax (Mitbrax) spinipea Bell A E 
Mithrax (Mithrax) oroutti Rathbun A 
Mithrax (Mithrax) armatua Sauaaure G 
Mithrax (Mithrax) tuberoulatuB Stimp- 
Bon A 

Mithrax (Mithrax) mnenaia Rathbun C 
Mithrax (Mithrax) aonorenaia Rathbun 
CE 

Mithrax (Mithraoulua) dentioulatua 
BellAE 

Mithrax (Mithraoulua) areolatua (Tjook- 
ington) A B 

Teleophiya onatulipea Stimpaon A 
Stenooionopa contigua Rathbun C E 
Stenooionops macdonaldi (Rathbun) A 
Steoodonopa tnangulata (Rathbun) A 
Maeroooeloina heptaoanthum (Bell) A 


Maorooodoma ▼illoaum (Bell) A 
Miorophr ja platyaoma (Stimpaon) A E 
Miorophrys branchialia Rathbun G D E 
Miorophrya tnangulatua (Lookington) 
AE 

PABINTHOPIDAB 

Parenthope (Parthenope) hyponoa 
(Stimpaon) A 

Parthenope (Platylambrua) exilipea 
(Rathbun) A 

Parthenope (Paeudolambrua) tnangu- 
lata (Stimpaon) C 
Thyrolambrua eroaua Rathbun G 
T^olambnia punctatiaaimiu (Owen) A 
Tyohe lamellifrona Bell A E 
Meaorhoea bellii (A Milne Edwarda) 
AE 

Aethra aorupoaa acutata Smith A E 
Gryptopodia haaalen Rathbun G E 
Heterocry pta macrobrachia Stimp- 
aon A E F 

Cancrotd Crabt 

POBTUNIDAB 

Portunua (Portunua) xantuaii (Stimp- 
aon) B E 

Portunua (Portunua) aaper (A Milne 
Edwarda) A 

Portunua (Portunua) panamonaia (Stimp- 
aon) A 

Portunua (Acheloua) brevimanua (Fax- 
on) A 

Portunua (Acheloua) minimus Rathbun 
CE 

Portunua (Acheloua) pichilinquei Rath- 
bun GE 

Portunua (Acheloua) affinia (Faxon) A 
Portunua (Aoheloua) tuberoulatua 
(Stimpaon) A 

Portunua (Portunua) irideaoena (Rath- 
bun) G 

CaUineotee belliooaua Stimpaon G D E 
Calhneotea oohoterenai Contreraa G 
Galhneotea arouatua Ordway A E 
Callineotea toxotea Ordway A 
Arenaeua mexicanus (Qerataeoker) A E 
Croniua ruber (Lamarck) A E 
Euphylax robuatua A Milne Ed- 
wards C 

ATBLBOTCUDAB 

PUoeoma panrifronsBUmpeon C 
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OANORXOAB 

CAnoer amphioetui EUthbun B 
Cancer snthonyi Rathbun B 
Cancer graoiliB Dana B 

XANTHIDAB 

Carpilodei cinotimanua (White) A E F 
Platypodia rotunda ta (Stimpaon) A E F 
Aotea lulcata Stimpaon A E F 
Olyptoxanthui meandnous (Locking- 
ton) C £ F 

Daira amenoana Stimpaon A £ F 
Liipaeetfaeiua leeanua Rathbun A E 
Medaeua lobipea Rathbun A 
Medaeua apinulifer (Rathbun) A 
Cyoloxantbopa vittatus (Stimpaon) A 
Gyoloxantbopa novemdentatua (Ivook- 
ington) B £ F 

Leptodiua ocoidentalia (Stimpaon) A E 
Xanthodlua atemberghi Stimpaon A 
Xanthodiua hebea Stimpaon C E F 
Xanthodiua atimpaoni (A Milne 'Ed- 
warda) A E F 

Jxiphoxanthua lam^pea (Stimpaon) 
A E F 

Metopoearcinua trunoatua Stimpaon A 
Ixiphopanopeua heathu Rathbun B 
Lophopanopeua frontalia (Rathbun) 
BEF 

Lophopanopeua lockingtoni Rathbun 
BE 

Lophopanopeua maculatua Rathbun CE 
Panopeua purpureua Lookington A 
Panopeua chilenns Milne Edwards and 
Lucaa A 

Panopeua bermudenaia Benedict and 
Rathbun A E F 

Panopeua dlvenua Rathbun C £ 
Neopanope peteraeni Glaaedl C E 
Hezapanopeua oroutti Rathbun O E F 
Hexapanopeua ainaloenaia Rathbun 
CEF 

Hexapanopeua rubioundua Rathbun 
CE 

Eurypanopeua ovatua (Benedict k 
Rathbun) CEF 
Eurypanopeua planua (Smith) A 
Eurypanopeua planiaaunua (Stimpaon) 
CEF 

Eurypanopeua oonfragoaua Rathbun 
C E 

Eurytium affine (Streeta k Kingaley) 
CE 


Eurytium albuBgltum Rathbun C E 
Mioropanope latimanua Stimpaon B 
Mioropanopexantuau (Stimpaon) A E F 
Mioropanope polita Rathbun A E 
Mioropanope areolata Rathbun B E 
Paraxanthiaa inaoulptua (Stimpaon) A 
Pilumnua xantuau Stimpaon C 
Pilumnua apinohirautua (Lookington) 
BE 

Pilumnua townsendi Rathbun C E 
Pilumnua oonialenaia Rathbun C E 
Pilumnua depreaaua Stimpaon C 
Pilumnua pygmaeua Boone A E F (7) 
Pilumnua hmoaua Smith A E F 
Pilumnua atimpaoni Miera C 
Pilumnua teotua Rathbun C £ 
Heteractaea lunata (Milne Edwarda k 
Lucaa) A E F 

Acidopa fimbnatua Stimpaon A E F 
Oalua verreauiai Sauaaure A 
Oaiua perlatua Stimpaon A £ 
Oaiuaagaaaiiii A Milne Edwards A E F 
Enphia aquamata Stimpaon A E P 
'juadrella nitida Smith A 
iVapeaia digitalia LatreiUe A 

Orapsotd Croht 

OONIPLACIDAB 

TniocarcmuA dentatua (Rathbun) C 
Euryplaz polita Smith A E F 
Speooarcinua granulimanua Rathbun 
CE 

Speooarcinua califomienaia (Locking- 
ton) BEF 

Oediplax grauulata Rathbun C 
Olypioplax pugnax Smith A E F 
Chaamooarcinus latipea Rathbun C 

PlNNOTHBUDAB 

Pmnotherea angelioua Lookmgton C 
EF 

Pmnotherea bthodomi Smith A E F 
Pmnotherea mulimarum Rathbun C 
Pmnotherea gonoharum (Rathbun) B 
EF 

Pmnotherea pubeaoena (Holmea) C E 
Pmnotharaa margarita Smith A 
Pmnotherea retloulatoa Rathbun C 
Pmnotherea jameai Rathbun O 
Pmnotherea piohilmquei Rathbun C 
Fabia granti Glawell C E 
Paraphuuxa nitida (Loekmgton) CEF 
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Duflodaotylui nitiduB Smith A E F 
Pinnixa tranivenalJi (Milne Edwarde 
A Luom) a £ F 

Pinnixa tomentoea Lookington B E F 
Pinnixa oocidentalia Rathbun B 
Pinnixa affinis Rathbun A 
Tetnae eoabnpea Rathbun C 

CYMOPOLIIDAB 

Cymopoha lonala Rathbun CEP 
Cymopolia luoami (Rathbun) C 
Cymopoha fragilia Rathbun A 

Qrapbidab 

OrapHue grapeus (Lmnaeua) A £ F 
GeograpauB livlduB (Milno Edwards) 
AEF 

GomopnB pulobra (Lookington) A E 
PachygrapBui craBBipee Randall ABE 
PaohygrapauB tranaversui (Gibbee) A E 
Planes minutua (lAnnaeuB) ABE 
PlaneB mannua Rathbun B 
Goetico amoncanuB Rathbun C E F 
Tetragrapsus jouyi (Rathbun) C E F 
Sesarma (Seaarma) aulcatum Smith A 
EF 


SeBanna (Holometopue) magdalenepBla 
Rathbun C E F 

CyclograpauB eeaondidenau Rathbon 
C E 

Flaguna depreasa tuberoulata La- 
marck A 

Peronon gibbed (Milne Edwards) A E 
F 

aBCARGINlDAB 

CardiBoma oraaaum Smith A, 

Uoides oooidentalifl (Ortmann) A 
Geoaroinus planatus Stimpeon A £ 

OCTPOOIDAX 

Ooypode orcidentalis Stimpson AEF 
Uea monilifera Rathbun C E 
Uca pnnoepB (Smith) A 
Uca mordax (Smith) AEF 
Uoa brevifronB (Stimpeon) A 
Uca macrodactyluB (Milne Edwards A 
Lucas) A 

Uca orenulata (T ockington) B D E 
Uoa ooloradenns (Rathbun) C E 
Uoa mueioa Rathbun C E F 
Uca latimanuB (Rathbun) A £ 


ZOOLOCiY —The morphology and development of the preparanhc 
lai vae of Potcnostomum ratzii * John T Luckbr, Bureau of 
Animal Industry (Communicated by Benjamin Schwartz ) 

INTRODUCTION 

The preparasitic larvae of the numerous species of small strongyles 
(Strongyhdoe of genera other than Slrongylua) parasitic m the large 
mtestme of horses have not been described, except m the case of 
Tnodontophorus tenuicoUte The hterature relating to this group 
of nematodes contams a number of publications dealmg with the 
structure and development of their free-hvmg larvae, but the avail- 
able mformation is without reference to species, with the one excep- 
tion noted above The following is a brief summary of the hterature 
pertammg to the preparasitic development of the small strongyles 
of horses 

In 1866, Baillet (3) published observations on the preparasitic de- 
velopment of Scleroetoma tetracanthum Diesmg, 1851 As is well 
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known, S tetracanthum (Synonyms Slrongyhu telmcarUhm Mehlis, 
1831, CycUhostomum tetracanthum Molm, 1861) was show'n by Looss 

(0) in 1001 to be a composite of at least 13 distmct species Subse- 
quently the species which comprised the S. tetracanthum complex have 
been found to represent several distinct genera Giles (6), Albrecht 

(1) , Theiler (15), De Bheck (4), De Blieck and Baudet (5) and Polus- 
synski (11) have reported investigations on the preparautic develop- 
ment of specifically unidentified cyhcostomes. The morphological data 
m the above papers arc incomplete, even Ortlepp’s (10) descnption 
of the infective larva of Tnodontophorus tenuicollte is not as detailed 
as IB necessary for the differential diagnosis of the larvae m question 
Larval development m the genus PotenosUmum apparently has not 
been previously studied 

The w'orms from which cultures were made were removed from the 
colons of two horses at post-mortem examination Only a few females 
and one male of the genus Polenostomum were found in the ffrst horse, 
and three females and one male were recovered from the second 
horse The females were washed first in physiological sahne solution 
and subsequently m water The eggs, removed by dissection of the 
hving worms, were cultured in small glass dishes containing tap water 
One culture contained the eggs from two females, and each of 4 cul- 
tures contained the eggs taken from a single female The account of 
the larval development presented in this paper is based upon data 
obtained from all 5 cultures After the eggs had been removed from 
the female worms each of the latter was fixed separately and cleared 
later for microscopic examination 

SPECIFIC IDENTlTT OF THE ADULT WORMS 

All of the female worms, from which eggs were removed for culture, 
and the two male specimens mentioned above, have been identihed 
by the writer as Potenoetomum ratni Kotlin, 1619, and have been de- 
posited as No 31026 m the U S. National Museum Helmmthological 
Collection In view of the fact that the descriptions and figures relat- 
ing to this species pubhshed by Yorke and Macfie (17), Ihle (7), 
Theiler (15), Snut (13), Snut and Notosoediro (14) and Wetsel (16) 
are m disagreement m regard to a number of morphological details, 
and in no case conform m all respects to the original descnption given 
by Kotl4n (8), the followmg bnef comments as to certam morphologi- 
cal features of the wnter’s specimens are m order There are from 64 
to 84 elements in the external leaf crown (Kotl&n reported from 60 
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Figs 1-12 ^Poteruwtoinum rotesi Preparaaitio Urvsl stagoi 
Fig 1 — Flrst-sUgs Unra* newly hatched ^g 2 — FIrst-sUge Isrra, utwwr 
end F\| 3 — 8eoond-«Uge Urvn Fig 4 — Beoond-sUge Urvn, anterior end m 
6 — Seeond 4 tage larva, anterior end, during late phase of developmut Fig 0 — 
Late seoond-etage larva, posterior end Fsg 7 Infective (^rd>etage) larva Fig 
8 — Third-stage larva, antoior end External edge of dwath inadvertently omtttM 
Fig 9 — Thirntage larva, region of nerve ring Fig 10 — Third^stage larva, posterior 
portion 11 — ^Thlrd-etafe larva, g^ta pnmordiuiD. Fig 12, — First-siags lam 
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to 64 elements, Smit noted 44 elements, Wetsel reported from 44 to 
46 elements, Ihle counted 98 elements in one specimen). The mtemal 
lead crown contams from 38 to 48 elements (Kotl4n reported from 40 
to 44 elements, Ihle counted 48 elements m one case, Wetzel reported 
from 34 to 38 elements , Smit noted 30 elements) The structure of the 
4 submedian and 2 lateral papillae corresponds to the descriptions 
of Ihle and Wetzel and to the figure of Yorke and Macfie In respect 
to the shape of the walls of the mouth capsule, the specimens agree 
closely with the figure of Yorke and Macfie and with the description 
given by Wetzel The dorsal ray pattern is similar to that figured by 
Smit and by Smit and Notosoediro, except that the lateral dorsal 
rays are even more widely separated from one another than noted by 
the above mentioned workers 

P raUnt var nanum of Theiler, which has been redesenbed as a 
sub-species by Popov (12), has been differentiated from P roteit 
principally because tho postero-lateral rays m the former are without 
an “accessory” process near their base A defimte small posterior 
cuticular sw'elling or process is present on these rays m the nudes col- 
lected by the writer 

DBBCBIPTlON OF THE EGO, PRB-INFECTIVE 
AND INFECTIVE LARVAE 

Egg 

Usually elliptical in shape, but may be slightly narrower at one pole than 
at the other Shell thm and transparent Measurements of a compiuatively 
small number of eggs showed a wide vanation in size, namely from 90/( to 
125/1 m length and from 57/< to 70/< m width Eggs present in the uterus near 
the vagina were m the 16- or 32-oell stage When fully developed the vermi- 
fonn embryo has the structure of the finrt-stage larva desenbeo below 

Ftr^aUtge larva 

Shape and sue — Fusiform, similar in appearance to rhabditiform larvae 
of related strongyles, a long filamentous tail comprising about ^ to ^ 
of the body lengw (Fig 1) Newly hatched larvae from 450m to 470/1 long, 
larvae at time of fiirt molt, 600/i to 620/( long 

CiUtcle — Thin, with very inconspicuous transverse stnations 

Ahmeniarjf tract — Mouth opening surrounded by mmute papillae, ap- 
parently 6 in number In the rhabditiform buccal cavity, oheilorhabdions 
and telorbabdions, (Fig 2) represented by defimte refractive cuticular dots, 
proriiabdions and metarhabdions discermble as short refractive cuticular 
rods, refractive dots appeanu at their junctures Esophagus riiabditiform, 
esophanal valve prominent Erophagus and mtestine umtra by pnmordium 
of esopnago-intestinal valve, valve consisting of 4 cells and with a short, 
usrrow, irtrtdgbt lumen Intestinal lumen dilated and smuous m living 
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specimenfl, expanded termmally both antenorly and poatenorly In hving 
specimens the intestue dark and granular, oonsuting apparently of 16 cells 
Lumen of rectum narrow, leading to a conspicuous anus R^al glands 
dorsal and subventral to rectum 

Nervous system — Nerve nng surrounding isthmus of esophagus Num- 
erous nerve cells situated lateral and ventral to esophagus both anterior 
and posterior to nerve nng 

Excretory system — Excretory pore and excretory canal not seen 

Genital pnmordtum — Prunordium minute, oval, transparent, containing 
2 germinal cells, situated ventral to and at approximate equator of intestine 
In some specimens, gemtal pnmordium in close apposition to a smaller, 
more antonor, oval or spade-shaped cell, presumably the "giant coll’’ men- 
tioned by Ahcata (2) as of significance in sex differentiation in larvae of 
Uyosh ongylus rubidui 

The size relationships of 10 first-stage larvae are given below in Table 1 


TABLE 1 — SiiB Rilationbbips or 10 Fibbt-staox Larvab or Potbriohtohuu 

All MBASOBBItBNTB IN MimONB 


Hpeoimen number 

1 1 

2 

3 

4 

5 


7 

8 

9 

10 

fjength 


654 

636 

616 

474 



583 

ere 

485 

Width in region of esophageal bulb 


32 

36 

28 

26 

25 

27 

29 

27 

26 

Length of buccal oapsule 

17 

16 

16 

13 

13 

12 

12 

14 

14 

14 

Distance from antenor end to ner^e nng 

loa 

98 


90 

80 

70 

70 

94 

91 

82 

T length of esophagus 

130 

129 


116 

122 

112 

116 

121 

132 

120 

Distance from bulb of esophagus to gemtal 











pnmordium 

117 

141 


117 


106 

103 

127 

119 

100 

Distance from genital pnmondum to anus 

160 


ES 

121 


118 

no 

136 

122 

Uh 

Length of tail 


174 

169 

163 


104 

127 

m 

189 

131 


Second-stage larva 

Shape and sue — Similar in shape to first-stage larva, 600m to 850m long, 
the latter being the approximate maximum length attamed during prepara- 
sitic stages (Fig 3) During earlv phases of this stage, tail moreasing con- 
siderably in abwlute length and, as a rule, in proportionate length also 
Dunng transition to strongyliform third stage, tissue of tad loosening from 
cuticle and contracting to form a short, round-tipped process (Fig 6) 
Cuticle — Thick and very prominently striated, great thickening occunng 
in tail region dunng the later phases of this stage 
Alimentary tract — In young larvae of this stage, alimentary canal similar 
to that of first-stage larva During transition to strongyliform stage the 
following changes occur Prorhabdions of buccal capsule at first curving 
toward each other antenorly (Fig 4), later uniting (II^ 5) to form an m- 
verted V, other portions of the buccal capsule becoming reduced, esophagus 
lengthemng slightly, losing its rhabditiform character and assuming a 
strongyliform structure, meanwhile esophageal valve disappeanng, and 
prunordium of esophago-intestinal valve becoming syncytial,* boundanes of 
intestinal cells becoming more distmet, postenor 2 cells being set off by a 
oonstnction as a pre-rectum Anus appearing somewhat less conspicuous 
than ID first-stage larva 

Nervous system —-Similar to that of the first-stage larva, but nerve cells 
more prominent 
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Excretory eyatem — Excretory pore and excretory duct clearly visible 
anterior and ventral to esophageal bulb and ]ust posterior to nerve nng 
Omttal pntnordtutn — Similar to that of first-stage Isjva, but sli^tly 
larger and containing a greater number of epitlmhal cells 
The Bise relationships of 7 second-stage larvae are shown below in Table 2 


TABLE 2 — SiH Rslatiombhipb or 7 SscoMD-BTAai Labvas of P batch 

All MBABXIBBlfBMTB IN MIOBONB 


Specimen number 

1 

1 2 1 

3 

4 

5 


7 

Length 

654 


640 

631 

790 

029 

668 

Width m region of eeophageal bulb 

26 

87 

27 

29 

35 


28 

Length of hucoal cavity 

14 

10 

16 

17 

10 

m 

14 

Dutance from anterior end to nerve nng 
Diatance from antenor end to excretory 

101 

no 


03 

82 

82 

00 

pore 

112 

135 

117 

117 

uiii 

03 


Length of esophagua 

Dietanie from bulb of esophagui to gen- 

136 

145 

134 

130 

141 

115 

135 

ital pnmondum 

140 

165 

143 

■El 

150 

112 

■El 

Dietance from genital pnmondum to anus 

136 

225 

136 

145 

163 

148 

160 

Length of tail 

1 222 

279 

211 

228 





Thtrd-etage larva 

Shape and size — Fusiform, tail short, slightly tapenng, rather suddenly 
constricted near its distal end and terminating m a minute, rounded, thumt> 
like process Larva from 443m to 584m long in 10 specimens Average width 
in esophago-intestinal region, about 29m 
CvHele — Thinner than that of second-stage larva and finely stmted 
Sheath — Very thick, with wide, prominent, transverse stnae Two median 
longitudinal prominences extending along lateral surfaces of sheath, these 

C robably represent lateral alae, sheath conforming closely to shape of larva, 
ut extendmg posteriorly from 200m to 255m beyond posterior tip of larva 
as a fine tapenng cuticular tube or tail, sheath rather sharply constneted 
just postenor to region normally occupi^ by larval tail when larva is fully 
exte^ed At point of oonstnction, walls of sheath greatly thickened (Figs 
7, 10) for a short distance, enclosmg a very narrow lumen, walls becoming 
thinner again immediately postenorly, the narrow lumen mentioned above 
being very short and followed by a more expanded lumen becoming increas- 
ingly narrow as walls converge posteriorly to form tapenng distid portion 
of sheath’s tail 

Alimentary tract — Oral opening surrounded by papillae and followed by 
a short, narrow, slightly cutioularued tube or canal leading into a mihute 
oval cavity, this cavity commumcating with a vestibule by means of a short 
canal Vestibule variable m sise, but conforming in optical section to the 
following general plan of structure Antenor margin of vestibule formed by 
an meonspiouosly cutieulansed mverted V, apparently a residue of previous 
stage prorhabdions, lateral walls cuticular, ratner strongly refractive, prob- 
ably the reeaduum of metarhabdions of previous stage, converging po^nor- 
ly to umte with esoph^al lumen, neater part of vestibulum surrounded 
by esophageal tissue 8) Esopba^ strongyhform. its lumen highly 
refractive frequently 2 prominent nuclei visible within bulb of esophaj^. 
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presumably being nuclei of esophageal glands Es^hagus leading to a 
16-oelled mtortine, boundaries of mtestinal cells de^te in young third- 
stage larvae, but becoming indiatmct with exhaustion of reserve food ma- 
terial Lumen of rectum narrow, leading to an inconspicuous anus 

Nervow ay dm — Nerve nng slightly posterior to equator of esophagus 
In fixed and stained sMcimens the following details of the nervous system 
were observed (Fig 9) 6 narrow chams of nerve cells passing anteriorly 
from nerve nng about one half distance to cephalic end, nerve fibres not 
tra<»d from tl:^ pomt antenorly A small ganghon postenor and dorsal 
to nerve nng, laterally a large ganglion passing postenorly along each side 
of esophagus and extending nearly to bulb A ventral ganglion of somewhat 
smaller size also visible A chain of nerve cells extending postenorly from 
retrovesicular ganglion toward 2 large median ganglia in caudal region 
Caudal papillae or phasmids (Fig 10) about 15/i to 18/i from tip of tail, 
connecting with tubes or canals passing internally and antenorly from 
phasmids The further course of these canals could not be traced owing to 
the large number of nerve colls present m this region 

Excraiory ayaiem — Excretory pore slightly postenor to nerve nng Ex- 
cretory canal or duct passing inward and postenorly from excretory pore 
to join a transverse excretory duct A cross section of lumen of transverse 
duct visible in optical section of living specimen Walls of transverse duct 
contracting and expanding at irregular intervals 

Oential pnmordium — Gross appearance similar to that of preceding 
stages, its position being ventral to the fourth and fifth ventral intestinal 
celte The two large germinal cells rather centrally located and surrounded 
by 11 epithelial cells (Fig 11) In addition to the giant ceir' near gemtal 
pnmordium, 3 similar cells occunng in body cavity antenor to gemtal 
pnmordium 

The size relationships of 10 third-stage larvae are given below in Table 3 


TABLE 3 — Si» Rilationships of 10 Third-stagb Labvas of P batsii 
All ubabubbmbktb in microns 


Speeiman number 

1 


n 

4 

5 

6 

7 

8 

0 

n 

Length of sheath 

787 

M 


22] 

685 

743 

712 


718 

762 

Distance from postenor end of larva to pos- 


M 

nm 








tenor tip of sheath 

211 

m 


253 

242 

232 

223 

258 

211 


Length of larva 

526 

Is 


453 

443 

511 


540 

ESH 

542 

Width of larva in region of esophageal bulb 

26 

31 


28 

29 


24 

IE 


20 

Width of sheath in region of esophageal bulb 

34 

85 

25 

34 

88 



84 


84 

Distance from antenor end to nerve nng 

94 


77 

91 

iS 

99 

M 

98 

96 


Distance from anterior end to excretory pore 

116 


96 

FiTT 

[no 

118 

115 

115 

121 

120 

Length of esophagus 

1S3 

[E2 

162 

148 

158 

180 

174 

178 

180 

179 

Distance from bulb of esophagus to genital 











pnmordium 

141 

183 

124 

142 

112 

146 


134 

149 

172 

Di^noe from genital pnmordium to anus 

166 

179 

117 

130 

142 

161 

uS 

E23 

146 

140 

Length of tail 

86 

40 

32 

ES 

84 

34 

Ji^ 

88 

81 

42 


DEVELOPMENT OF PREPABAfilTIG LARVAL STAGES 

In wgter cultures at room temperatures (20^^ to 26*^ C ), most eggs 
contained a vermiform embryo 24 hours after the cultures were pre- 
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pared Some eggs hatched withm 22 hours and nearly all of the eggs 
hatched mthin 40 hours When the first-stage larvae issued from the 
eggs, a small amount of helmmthologically stenie fecal extract was 
added to the culture medium In one culture, after 67 hours of in- 
cubation, larvae were observed in the act of casting off the first cuti- 
cle (Fig 12) While the first molt was not actually observed, m two 
other cases a large number of discarded sheaths were found in the 
culture dishes examined 72 hours after the cultures were started In 
these two cultures all larvae were still m the first stage after 48 
hours Third-stage larvae were found in some cases os early as 115 
hours after the cultures were prepared The thick cuticle of the 
second-stage larva was not cast off, but w'os retained by the thud- 
stage larva as a sheath 

SUMMABY 

The first-stage larva of P raizii hatches from the egg in from 22 to 
40 hours when kept m water cultures at room temperature (20° to 
26° C ) , the larva is rhabditiform, vanes in length from 450m to 620m, 
and IS provided with a long filamentous tail 
The first molt was observed after about 67 hours in a water culture 
to which helnunthologically sterile fecal extract had been added 
shortly after the first-stage larvae issued from the eggs 
The early second-stage larva is similar to larvae of the piecedmg 
stage except that its cuticle is thick and prommently stnated Shoitly 
after the first molt, the excretory pore and excretory canal become 
clearly visible Second-stage larvae are fiom 600m to 850m long 
As development proceeds, the second-stage larva becomes further 
differentiated morphologically Followmg the formation of a new 
cuticle and the attainment of the strongyhform structure, the old 
cuticle loosens from the body and the larva enters the ensheathed 
third stage The second cuticle is not cast off 
The third-stage strongyhform larva has a short tail and is from 
443m to 585m long The sheath m which the larva is enclosed is from 
650m to 850m long, and is characterized by great thickening of its 
walls m the region immediately posterior to that occupied by the tail 
of the fully extended larva A minimum of 115 hours was reqmred for 
the development from the utenne egg to the mfective larva 
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nematode paraatia of iha horaa Jour Helminth 3 1-14 1028 

1 1 PoLuaiTKSKip Q MorpAoIoptaeA4no2opiacka l/nfartuckunpen ueber duafttaUdienden 

Lorvtn etmper PSerdanalrongyUden Tierarti Rundaoh 36 871-878 1030 

12 PopoVp NT K uuchenitu fauny idrongyUd loahaddt 8 8 S R 8tai!ia viorata 

(Part 8} Trudy OoaudaratT Inat ekaper vet Moakvm 5 31-83 1938 

13 Suit, H J Paraattolog%acha Studtan in NtaderlAndtach Indian Deutaohe 

Tierartal Wohnaohr 32 430-434 1924 

14 Suit, H J , and NoroaoBDinOp R Nog aawiga Strongyhdan tan hai Paard op 

Java IV Nederl -Ind Blad u Diergeneeak e Dierent Buitenaorg 35 
20-36 1023 

18 TuaiLBRp G Tha Strongylida and oihar natnaiodaa paraaitic in iha intaatinal tract 
qf South African aquinaa 0th and 10th Reporta of the Director of Vet Ed 
andReaearch Pretoria 176 p 1923 

10 Wbtul, R StrongyUden dar Pfarda in Daulachland Naohtrag Deutaohe Tier- 
artal Waohnaohr 36 101-104 1028 

17 YoRKBp W p and Mactib, J W S StrongyUdaa in horaaa X — OnihaganuaPa* 
tenoatomum Quid Ann Trop Med and Paraaitol 14* 189-163 1030 


ORNITHOLOGY . — The hawke of the genua Cbondrohierax ‘ Hbb- 
BEBT Fbibdu ANN, U S. National Museum. 

The hook’billed lutes of the genus Chondrohierax have always 
been a source of much confusion to taxonomists because of their 
unusual range of variation m color and ase and because of their 
scarcity in collections Recently while working over these birds, 1 

* Pub l is h ed by permlMMU o( tha Bewe to ry ef the Bmltheontew IneUtutioo Re> 
oMved Menh 21, 1284 
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took the opportunity of bringing together by far the most extensive 
senes of specimens ever assembled and am greatly mdebted to the 
followmg mstitutions and their staffs for the loan of matenal The 
Amcnoan Museum of Natural History, New York (Mr J T Zim- 
mer), the Museum of Comparative Zoology, Cambndge (Mr J h 
Peters), The Academy of Natural Sciences, Philadelphia (Dr W 
Stone and Mr M A Camker) , the Carnegie Museum, Pittbburgh 
(Mr W E C Todd), the University of Michigan Museum, Ann 
Arbor (Dr J Van Tyne) , and the Cahforma Institute of Technology 
(Mr A J van Rossem) The specimens assembled total 100 in num- 
ber, in addition to these Dr Percy R Lowe has kindly sent me 
measurements and geographical data concernmg 10 specimens in the 
British Museum 

If we take Peters’ Check List of the Birds of the World (vol 1 
200 1931) as a statement of current treatment of the genus, we find 
three species with no races uncincUua, megarhynchus, and tnlaonn 
The last one, restricted to Cuba, is easily disposed of It is readily told 
by its yellowish upjier mandible The real problems deal with vn- 
nnatus and megarhynchus On glancing through the hterature, we 
find that no two authorities give the same range for megarhynchua, 
which is said to differ from uncinatua only m havmg a larger bill This 
immediately aroused suspicion as to the vahdity of the race and w'as 
the chief reason for gathermg together specimens from all partb of the 
ranges of the two (tropical Mexico to Bohvia and northern Argen- 
tina) However, before it was possible to approach the geographic 
vanations in these birds, obviously conspecific and not, as often 
stated, distmct species, it was necessary to work out their exceedingly 
complicated and pusslmg plumage sequence The followmg detailed 
description of the plumages of uncxnatw reveals varieties within 
phases, certainly a most unusual degree of variability There are only 
two real steps in the sequence — juvenal and adult, but both aie com- 
plex 

PLUMAQBS OF C UNCINATUS UNCINATU8 

AdvU male 

a Gray phase — Above dark plumbeous, or plumbeous-blaok, becoming 
fusoous, or fusoous-black in worn plumage, the occiput with much basal 
white and the upper tail coverts tipped and banded with white Sides of 
face, ear coverts, and ohm deep to dark plumbeous, under tail coverts white 
to oohraoeous-buff, uniform, or with traces of grayish bars occasionally 
distinctly banded with plumbeous Remamder of under parts deep pluml^ 
eous (usually paler than the upperparts) barred with narrow bands of white, 
buff, or cinnamon-buff, which are variable m width, and are usually nar- 
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rowly bordered by fueoouB or fusooua-black Axdlanes and under wuig 
coverts uniform deep plumbeous, barred with white or buff, pnmanes 
banded (about equally) with white and plumbeous-black below, dark plumb- 
eous and plumbeous-black above, the outer webs often uniform plumbeous- 
black, secondanes uniform dark plumbeous, occasionally with traces of 
lighter bars below Tail plumbeous-black to black, white basally, narrowly 
tipped with white or deep mouse-gray, and crossed by two bands (the 
anterior one the narrower) of white, or pinkish-buff, shading to deep mouse- 
gray posteriorly and towards the outer webs, whieh are often uniform mouse- 
gray above Bill black, olive below, ins greenish white, feet orange-yellow, 
claws black 

Unbarred variety — Similar to the above description, but lacking entirely 
or partially the white barring on the under parts 

Cinnamon-barred variety -Similar to the above descnption, but with the 
gray barring of the under parts more or less replaced by cinnamon-brown 
or russet, and with more or less indication of a cinnamon or ochraceous- 
tawny nuchal collar 

b Melamstic phase — Entire plumage deep fuscous black, with a slight 
bronse-purple-grecn gloss, the occiput with much basal white, tail narrowly 
tipped with white, and crossed by a single broad white band BUI black 
above, dirty olive below, tipped with black, cere and eyelids yellowish 
green, skin in front of eye blue-green, spot above inner angle of eye orange- 
yellow, ins white, feet gamboge 

Adult female 

a Brown phaie — Forehead, auneulars, and sometimes the ohm deep 
gull-gray to deep neutral gray, or dark plumbeous, crown and occiput 
fuscous to fuscous-black, with concealed white bases, a broad, continuous 
nuchal collar of oohraceous-buff, tawny, or amber-brown occasionally ex- 
tending to the ear coverts, remainder of upper parts fuscous to fuscous- 
black, darker antenorly, often with slightly paler (sometimes russet) edges 
to the feathers, upper tail coverts tipped and barred with white or pale gray 
Entire under ports, including under wing coverts, white, or ochraceous- 
white (more ochraceous on the under tail coverts,) with broad nearly equal 
transverse bars of ochraceous-tawny, cinnamon-brown, russet, or amber- 
brown, narrowly edged with fusoous or fuscous-black (occasionally this 
edging 18 absent, and sometimes it widens to spread over almost the entire 
bar) Outer pnmanes pale fuscous above, white, or pale mouse-gray below, 
cream color, or pinkish buff toward the bases of the inner webs, and dis- 
tantly banded with fuscous, or fuscous-black (the bands being about one 
half or one third the width of the lighter interspaces) , inner pnmanes chest- 
nut, or russet, shading to creamy or pinkish buff towards the bases of their 
inner webs, and distantly banded with fuscous, secondanes light fusoous 
above, gull-gray below, white, or cream color toward the bases of the mner 
webs, and somewhat indistinctly banded with dark fusoous Tail fuscous- 
black, to black, white basally, narrowly tipped with white or paler hauv 
brown, and crossed ^ two bands of hair-brown or mouse-gray, shading to 
white or pinkish buff on the inner wefae, especially antenorly Bill bl^, 
yellowish olive below, lores olive-orange, sides of cere ohve-yellow, spot 
above eye orange, skin m front of eye grass-green, ins white, feet gamboge 

Oray-iaeked variety — Like the above, but with the upper parts plumbeous- 
black to sooty-black, and with a tendency toward loss of the tawny nuchal 
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collar Females m this plumage vanation are very like the cinnamon-barred 
variation of the gray phase of the male 

b Melantsttc phate — Similar to that of the male 

Immature 

No defimte immature plumage, there is a gradual, and probably prolonged 
molt from juvenal to adult, which appears to commence anteriorly, as well 
as on the underparts, and to end with the tail 
Juvenal (sexes alike) 

a Ltghl phase — Forehead, crown, and occiput fuscous-black with white 
bases to the feathers, a broad, white, cream, or pinkish-buff, nuchal collar, 
continuous with the white under parts, remainder of upper parts fuscous 
(shading to fuscous-black on the neck) with narrow cinnamon-tawny or 
nibset margins to the feathers, upper tail coverts tipped and barred with 
white, or pinkish buff Entire under parts white, or buff, shading to pinkish 
buff on the thighs and under tail coverts and either uniform, or distantly 
barred with hair brown, olive-brown, or fuscous (the number and width of 
these bars vanes considerably) , outer primaries fuscous above, creamy white 
towards the bases of the inner webs, and pallid neutral-gray below, barred 
with fuscous-black, inner prunanes with more or less orange-cinnamon to 
cinnamon-rufous on both webs, sccondanes fuscous above, with some white, 
or bu^ on the inner webs, mouse-gray below, and barred with darker fus- 
cous Tail fuscous-black, basally white, narrowly tipped with white, cream, 
buff, or pinkish cinnamon, and crossed with three, or four pale bands, which 
arc uniform hair-brown to light fuscous, on the central pair, and irregularly 
marked with white, cream, buff, or pinkish cinnamon on the remainder 

b Melamstic phase — Forehead, crown, and occiput fuscous-black to sootv 
black, remainder of upper parts fuscous to fuscous-black, the feathers with 
concealed white bars or spots near their bases, upper tail coverts tipped and 
widely barred with white Entire under parts fuscous to fuscous-black, with 
concealed white bars on the bases of the feathers, the under tail coverts 
tipped also with white, or buff, wings fuscous-black crossed by three or four 
paler bars which are white basally, fuscous above, pale neutral gray below 
distally Tail fuscous-black to sooty black, white basally, tipped with white, 
and crossed by two bands of white, shaded, or marked (especially on the 
distal hand) with hair-brown or mouse gray (that is, the tail pattern like that 
of the non-melamstic adult) 

THE HOOK-BILLED KITES OF GRENADA 

The specimens of unanatus from the island of Grenada prove to be 
constantly smaller than those of the South American mainland or 
from Tnnidad and to have certain color differences as indicated be- 
low For this distinct race I propose the name 

Chondrohieraz uncinatos minis subsp nov 

Type Adult male, Amencan Museum Nat Hist , 46054, collected on 
March 26, 1885, at Momc Rouge, Grenada, by J Grant Wells 
Subepeetfie characters 

Adult male — Similar to the cinnamon-barred vanety of the gray phase 
of C u unanatus, but smaller, and with nuchal collar well develops, cin- 
namon-buff to ochraoeous-buff , and the bamng on the under part<i ocnrac- 
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eous-tawny to tawny, with little or no grayish edguigs to the ban Ins 
pale green, bill and feet (m dried skins) like those of C u unemabu 

Adult female — Similar to the brown phase of C u unanatua, but smaller 
and diffenng in the following respects top of head deep fuscous, with little 
or no indication of nuchal collar, extending to the ear coverts and 

cheeks, ochraceous-bu£F to ochraceous-tawny, upper parts fairly widely 
edged with tawny or cinnamon-rufous, bamng on under parts more ochra- 
ceouB-tawny to tawny, and with little or no indication of brown edgings 

ImvuUure and Juvenal — Not known 

AduU male (one specimen (type)) — Wing 250, tail 165, culmen from base 
of cere 28 0, tarsus 30 0, middle toe without claw, 25 mm 

AduU female (three specimens — one sexed “male,” another not sexed, 
but undoubtedly female) —Wing 262-286 (264 3), tail 179-183 (181 3), 
cuhnon 30 0-30 5 (30 3), tarsus 30 0-36 0 32 3, middle toe without claw 
29 0-34 0 (31 0) 

RaT\ge The island of Grenada, where resident 

It 18 said by observers who have worked m Grenada that the birds there 
never attain the wholly gray phase found m South America, so that it seems 
that the island form is a case of arrested plumage development with a tend- 
ency to hen feathering m the males (the cinnamon bars of the underparts 
being essentially a female character m these birds) It is noteworthy that m 
specimens from Tnnidad and Venesuela we find suggestions of hen feather- 
ing in males (the cinnamon-barred variety of the gray phase desenbed in 
the account of the plumage sequence of typical uncinatus) In Grenada it 
heu9 apparently become fixed 

Just as wo find a tendency towards hen feathering m the males m this 
species so too we find signs of cook feathenng m the hens m some instances 
'I'he gray-back phase of the adult female (represented by speoimene from 
Hunnam and Venesuela) is appcuontly to be so considered 

THE HOOK-BILLED KITES OF MEXICO 

Examination of a good senes of Mexican specimens reveals the fact 
that at least two subspecies of the hook-biUed kite occur m that coun- 
try The birds inhabiting Tamaulipas, Jalapa, Guanajuato, and 
Jalisco are a very distmct race and may be known as 

Chondrohierax undnatus aquUonls subsp nov 

Type — Museum of Comparative Zooloj^ 113711, adult male, collected 
in Tamaulipas, Mexico, April 9, 1900 (ex Worthen coll ) 

Rubepeci^ Characters — Males very much dicker, especially on the under- 
parts, than unematus, blackish plumbeous instead of deep plumbeous, the 
white ventral bars broader than in topotypioal unetnatus, females similar 
to the darker barred brown phase of typical unetnatus (the ventral bars 
russet or amber brown) 

Measurements — 5 males — wing 279-300 (290), tail 186-210 (199), culmen 
from cere 29-33 5 (31 1) mm, 4 females— wing 275-300 (291 5), tail 191-214 
(204 5), culmen from cere 30 5-38 (32 3) mm 

Range — Tamaulipas, Jalapa, Guanajuato, and Jaliseo It is possible that 
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two very large birds from Guerrero are of this race, but the onW male is 
in the melanistio phase and cannot be identified subspecifioidly 1 consider 
them, together with Oaxaca, Qumtana Roo, Chiapas, and Guatemalan 
birds as typical unctnalut 

THE UNCINATUS-MBGARHYNCHUS PROBLEM 

The form megarhynehua was described by Des Murs in Castelnau’s 
Voyages, volume 1, Oiseaux, 1855, page 9, plate 1, from Sarayacu, some- 
where near the eastern part of the Ecuadorean-Peruvian border The type 
looabty of unnnatua is “Vicmity of Rio to the north of Brasil and all of 
Guiana ” If we measure the culmen from the cere in the plate given by Des 
Murs, we find it to be 39 mm The bird is, by plumage, a male Now, if we 
take our senes of adult unnnatiu and tabulate their dimensions, we find 
two things. First, an enormous range of vanation, second, no correlation 
between variation and geography 

AduU male (26 specimens) Wing 266-301 (285 8), tail 17.1-210 (191 1), 
culmen from cere 27 0-35 6 (31 3), one 42 0, tarsus 32 0-37 0 (S.*) 1), middle 
toe without claw 28 0-35 0 (31 1) 

Adult female (31 specimens) Wing 268-321 (280 4) , tail 191-228 (202 8) , 
culmen from cere 28 0-37 0 (31 6), one 43 5, tarsus 31 0-37 0 (33 8), one 
28, middle toe, without claw 28 0-34 0 (30 0) 

These measurements arranged geographically are presented in the tables 
on the following page 

At first glance we may sec that birds from eastern Branl (Bahia, within 
the original, vague type looaUty of uncinotus), from the Amason, from Mexico 
(Chiapas, and Guerrero) and from western Ecuador all match the characters 
of megarhynehua In other words, "megarhynehua" occurs here and there 
throughout the range of unnnatua, furthermore, there is no gap m the bise 
variations between small unetnatua and large "megarhynehua " This con- 
tinuity of vanation and absence of geographical correlation pomt to but one 
conclusion that megarhynehua cannot be regarded as a taxonomic entity m 
any way distmct from uncanatua The problem, however, is not quite as 
simple as a bald statement of it implies One specimen from Ambata 
Onente, eastern Ekiuador, and four from northeastern Peru (Cajamarca 
to Rio Huallaga) regions from which unetnatua has not been recorded, are 
so very much larger, m bill length, and also to some extent m the greater 
width of the rectnees that I cannot put them m with the merged unetnatua- 
megarhynchua senes These birds, which are desenbed below, are apparently 
the climax m sue of the whole species, and it appears that the birds from 
Ecuador, the Andes of Venesuela, eastern Brasil, and southern Mexico, that 
have appeared in hterature as megarhynehua are variants of unetnatua m the 
direction of the Ambata-Feruvian birds This race may be known as 

Chondrofaleraz undnatos Ifflinanis subsp noy 

Type — Museum ot Comparative Zoology 149836, adult unsexed (female 
by plumage), ooUeoted at Ambata Oriente, on the eastern base of tiie eastern 
Andes, Ecuador, by Remberg 
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TABLE 1 — MxABURausNTB or 26 Malb Bvbcimbns or Chondbobibbax 

UNCINATOB ONGllVATUB 


Country 

Number of 
' SpeoinMie 

Wu| 

Culmeo fmm Cm 

Mexico (Guerrero) 

1 

301 

42 

Guatoraala 

d 

2S1 290 (287 5) 

30 0-33 0 (31 2) 

Nicarajcua 

1 

290 

33 0 

Panama 

1 i 

299 

30 6 

Venexuela 

« 1 

266-294 (280 4) 

29 0-30 6 (20 8} 

Hurinam 

3 

272-201 (283 0} 

28 6-30 6 (29 7) 

Colombia 

2 

27B-202 

30 6-34 0 

Er uador 

fi 

274-280 (284 3) 

32 6-36 6 (34 3) 

Peru 

2 

286-298 

33 0 33 5 

Bmul 

2 

275" 286 

27 0-29 6 

Arffentinn 

1 

300 

30 0 


TABLE 2 — Mbahurbmbnib or 31 Fsuale HrBLiuBNA or C uncinatu^ 


C oimtry 

Numb^uf 

Bpenmene 

Mexico (Guerrero) 

2 

Guatemala 

1 

Nicaragua 

1 

Cuflta Rica 

1 

Venesiiola 

6 

Hunnam 

2 

Colombia 

10 

Ecuador 

4 

Peiu 

2 

Hraiil 

2 


Win« 

CuJmen from Cere 

28V307 

90 0-43 S 

289 

29 8 

290 

32 6 

290 

30 0 

272 309 (287 8) 

20 0-31 8 (29 0) 

286 289 

28 0-30 8 

26& 321 (286 0) 

28 0-34 5 (31 4) 

284 303 (200 8) 

28 8-38 0 (83 0) 

200-306 

34 0 34 6 

293-296 

30 0 37 0 


TABLE 3 MEAHTTHEMrNTA or 10 KpBCIMBNS of C U I'NCTNATUB SlfPT LIED 

BT Dr P R Lowe 


Loeebty 

1 

8r« 

Win. 

7 ml 

Culm«o from 
Cm 

Tereui 

Amaion 

Unsexcd 

296 

187 

38 

36 

Braiib Bahia 

tk 

286 

194 

40 

37 

Voneiuela, Merida 


(Born) 

289 

200 

81 

34 

« ti 

Male 

1 297 

205 

31 

38 

Mexico, Chiapu, 
Tonala 

Male 

317 

210 

88 

40 

“ Colotlan 

Male 

291 

205 

80 

36 

• Chiapae, 

Tonala 

Female 

808 

213 

84 

86 

« u 

Female 

306 

217 

86 

39 

u m 

Female 

296 

206 

88 

87 

* OaxacA 

Female juv 

292 

218 

86 

36 
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Subtpeetfie Charaetera — Distinguished from unanatua by its huge bill 
and broad rectnoos, wing 317, tail 228, oulmen from cere 50 mm 

Adult male —(2 specimens, Shapaja on the Rio Huallaga, and Chaupe, 
Cajamaroa Province) Wing 315, 319, tail 205, 228, culmen from cere 46, 
50 mm 

AdvU female — (3 specimens including the type, Ambata Onente, Ecua- 
dor, Chaupe, Cajamaroa Provmce and Rio Jelaahte, San Martin, Peru) 
Wing 300, 314, 317, tail 225, 228, 229, culmen from cere 48, 50, 50 mm 

Range — Ambata Onente, Ecuador, to northeastern Peru (Shapaja, Rio 
Huallaga, Rio Jelashte, San Martin, and Chaupe Cajamaroa) 

Remarka — It may seem strange to descnbe as new a form from a place 
not far from the type locaity of megarhynrhua (which is here relegated to the 
synonymy of unnnatua) but, as is shown above, "megarhynchua" has no 
discrete range or dimensional limits outside the vanational range of typical 
unctnaliu By describing jmmama, megathynchua is caused to assume its cor- 
rect place as an intermediate between unnnatua and tmmants, as it should 
be on geographic grounds The "megarhynchua" type of mdmduals from 
Mexico, Venezuela, and eastern Brazil, cannot, of course, be said to be mter- 
roediates between unanatua and the geographically remote tmmants, but 
they are variants m the direction of the latter 

VARIATIONS, TYPE IXJOALITY, AND RANOB OF C U UNCINATUS 

Males m the gray phase vary slightly from north to south in the width 
of the white ventral bars, the bars becoming narrower on the average in 
Peru, the Guianas, Brazil, and Argentina, and broader in Central America, 
but the difference is very slight Peruvian males (2) are a httlo darker gray 
on the underparts than specimens from other South American countnes, but 
again the difference is a famt one 

As stated above, the locahty given by Temminek in the ongmal desenp- 
tion of this bird is very broad — from Rio de Janeiro to all of the Guianas 
This has never been restnoted as far as I know, I hereby restrict it to the 
vicuuty of Paramaribo, Surinam 

The range of the nominate form of the hook-billed kite is as follows 
marshy and swampy places in the tropical zone from southern Mexico 
(Guerrero, Oaxaca, Yucatan, and Chiapas) south through Guatemala, Nica- 
ragua, Salvador, Costa Rica and Panama to Colombia, Venezuela, the 
Guianas, Brazil, western Ecuador, western, central, and southeastern Peru 
to Bohvia (Santa Cruz de la Sierra), northwestern Argentina (Embarcacidn 
and Tucum&n), Paraguay (Fort Wheeler) and southeastern Brazil (Sfto 
Paulo) 


KEY TO THE SPECIES AND SUBSPECIES OF CHONOROHIKRAX 

a Upper mandible pale yellowish white, mclining to bluish horn at the base , 
feathers of upper parts with concealed white bars on their bases (Cuba) 

C tmisonu 
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oa Upper mandible black, no concealed white ban on the feathen of the 
upper parts 

b Size larger, wmg 265-301 mm , m males, 268-321 mm m females 
c Bill smaller, culmen from cere less than 45 mm 
d Plumage gray or dark gray, barred beneath with gray or dark gray 
and white 

e Ground color of under parts dark blackish plumbeous, white 
bars wide (about 6 mm ) C u agmlants ad 

ee Ground color of under parts paler, deep plumbeous, white bars 
narrow (1 5-3 mm ) C u uneinatwi ad cf 

dd Plumage dark brown or blackish brown above, barred beneath 
with brown on white ground color or almost unbarred white 
e Under parts heavily barred C u uncinolus ad 9 

C u agutloras ad 9 

ee Under parts nearly unbarred white C u unctnatua juv 

C u aqutloma juv 

rr Bill very large, culmen 60 mm C u tmmanta ad 9 

bb Size smaller, wmg 250 mm , in male, 262-266 mm 
In females (Grenada) C u mtniz 

I am much mdebted to Mr W. W Bowen for assistance m com- 
piling measurements and in working out the plumages of those birds 
Dr J Van Tyne and Mr L Gnscom also aided by sending notes 
and opinions about plumages and vanations 

MALACOLOGY — New Philippine land ehelle of the genus Obba ' 
Paul Bartsch, U S National Museum 

A bending of Obbas to the U S National Museum for determina- 
tion by Mr Walter F Webb of Rochester, New York, has brought to 
light a number of new races, which are here described 
The mass of Phibppme material before me belonging to the genus 
Obba, makes it possible to regroup some of the named forms m a more 
natural arrangement Mr Webb’s recent sending makes it necessary 
to give consideration to the mollusks which were described by von 
Mollendorff (Nachnchtsblatt der Deutschen Malakozodogischen 
Gesellschaft 20:87-88) as 
Obbina lasaUei Eydoux 
Obbma laaaUei forma svbcannata MUdff 
Obbina lasaUei forma subeostata Mlldff. 

Obbina lasaUei var. obscura Mlldff 

* PuUiahed by permizzioa of the Boorotory of tko SnutbaooiMi InatitutioD Bo* 
eeived April 6, 1984 
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Figi 1-3 — Obba luUrt eabrattnsts 
Figs 4-6 — Obba grandts manvtlMtntu 
Figs 7-9 — Obba luUrt mayo* 


Obbina lasallei var grandis Mlldff 

Also those treated by him m 1898 m the Abhandlungen der Natur- 
forschenden Gesellschaft, Gorhtz, 22 : 82-85 Hero he renames the 
shell he described as Obbina lataUei above, Obbina lasaUei paUida, and 
describes 

Obbina planulata aubgloboaa Mlldff 
Obbina planulata edentula Mlldff 
O&ina planulata subangulaia Mlldff 
Obbina planulata depreaaa Mlldff 

Obba lasdlet Eydoux typifies an entirely distmct group of forms 
whose conspicuous colored banding at once removes them from the 
present complex, which will have to carry one of the four names be- 
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stowed by von MoUendorff m 1888 Since von Mollendorff says that 
the first two named forms were each based upon a smgle aberrant 
mdividual which he found with what he then called Obbina laa(dlet 
Eydoux at Montalban, Luson, these are best passed over 
Of the others, that is his var obacura and var grandta, the latter 
appears more appropriate I shall therefore here select it for the specific 
designation of the group 

Obba obandib Von Mollendorff 

The shell ranges from medium siso to quite large Ground color flesh- 
colored, variously mottled with flecks of dull brown, never actually spirally 
banded, though a senes of spots, which are almost confluent a little posterior 
to the middle of the turns, suggests a narrow band on the upper surface 
of the whorls Base with an obscure interrupted zone of dull brown at some 
distance antenor to the penphery The last whorl has the outer Im decidedly 
deflected at the postenor angle, which gives it a pinched-in effect at this 
place Penstome broadly expanded and reflected, basal lip without tooth, 
or at best with the merest suggestion of a median tumidity 
This species as now conceived ranges over central Luzon where it breaks 
up mto a number of recogmzable races or subspecies 

It resembles m size Obba planiUata (Lamarck), but is less depressed than 
that species and lacks the strong basal tooth It also suggests some of the 
races of Obba aareochroa Mollendorff, but the absence of basal tooth at once 
distinguishes it from that species 066a tnartnorata Mollendorff also suggests 
it, but here, too, we have a strong basal tooth present 
O66o grandta Mollendorff as here constituted embraces 
066a grandta grandta Mlldff Montalban (type locality) 

Obba grandta grandta forma avbcarinata Mlldff Montalban 

066a grandta grandta forma avJbcoatajta Mlldff Montalban 

Obba grandta obacura Mlldff Balacbac 

Obba grandta depreaaa Mlldff Morong 

Obba grandta edentula Mlldff Morong 

066a grandta aubgloboaa Mlldff Sibul 

Obba grandta aubangulata Mlldff Zambales 

Obba grandta tnartveleaenau Bartscb Manveles 

Obbft Orandis Marivelesensia, new subspecies 
Fip 4-fi 

Shell of medium size, lenticular, with moderately elevated, well rounded 
spire Periphery feebly angulated Base moderately well rounded and mod- 
erately openly umbiUcat^ Ground color flesh colored, with a pale buff 
tinge The upper surface, particularly on the early postnuclear whorls, 
flecked and mottled with pale chestnut brown On the earlv tuma these 
flecks tend to form an interrupted median line and a second interrupted, 
less conspicuous line a httle antenor to the summit and a third immediately 
above tM suture, which is even fainter The base is almost unicolor, the 



JULY 16, 1934 


BARTBCH BHILIjS OF OBNITB OBBA 


321 


color scheme being vaned slightly by retraotively curved, famtly brownish 
streaks comcidmg with the mcremental lines m placement Aperture buff 
withm, peiutome white Nuclear whorls 2, well rounded, the first smooth 
excepting mcremental lines, and the last marked by mcremental lines and 
fine spiral stnations The postnuclear whorls are well rounded and marked 
by fairly strong mcremental hnes, spiral stnations and the microscopic 
onssoross sculpture oharactenstio for the species The early postnuclear 
whorls seem to be more conspicuously keeled than those of the adult shell, 
and the summit of the succ^ing turns falls immediately below the keel 
and IS appressed to it The base is marked by strong mcremental lines, fine 
spiral stnations and microscopic, cnsscross sculpture Aperture oval, the 
outer hp deflected at the postenor angle as if pinched down There is an 
impress^ hne at the junction of the outer and basal hp The basal hp is 
provided with a very i^ht swelling m the middle, suggerting m the merest 
manner a fold Panetal wall covered with a thin ctdlus 

Typ* — U S N M No 314046 was collected by Col Edgar A Meams 
on the beach at Manveles, Bataan Province, Luson It has 5 whorls, and 
measures Height 14 7 mm, greater diameter, 20 8 mm, lesser diameter, 
23 1 mm 

Height Greater Diameter I^rewer Diameter 

Average, 13 H mm 28 3 mm 21 98 mm 

Qreateet, 19 2 mm 30 9 ram 25 1 mm 

Least, 12 3 mm 25 3 mm 19 6 mm 


Obba Listen Mayae, new species 
Figs 7-9 

Shell large, lenticular, acutely keeled at the penphery with a narrow 
umbilicus, color rather dark, the upper surface marbled, with a heavy row 
of rather large, elongated spots, which are more or less confluent and form 
a median band between the summit and the penphery There is a tendency 
to the formation of two additional bands, one a little antenor to the summit, 
and the other a little postenor to the penphery The rest of the upper sur* 
face is vanously streaked, blotched and spottra with chestnut-brown of a 
httle lighter color than the median band The under surface is also marked 
by an almost umnterrupted broad band of brown, which is about as far 
antenor to the penphery as the median band on the summit is distant from 
the penphery The rest of the base postenor to this band is also mottled, 
but paler than the dorsal surface, while the reach between the umbihcus 
and the dark band is wax colored, streaked with darker incremental hnes 
The aperture is buff, the outer hp imows the dark mearkings within Nuclear 
whorls 1^, well rounded, smooth, postnuclear whorls flattened on the upper 
surface and slightly up-tumed toward the penphery The succeeding turns 
are appressed to the narrow edged keel but occasionally this projects ^htly 
beyond the summit of the succeeding turn The postnuclear whorls are 
marked by retractively curved, slender, incremental lines and numerous, 
fine spiral threads which give to the surface a finely reticulated pattern 
The nne nucroscopio, cnsscross sculpture oharactenstio for the group is 
also represented here In addition to this, the upper surface is marked, 
particularly on the later whorls, by strong malleations The under surface 
IS marked by incremental lines, fine wavy spiral stnations, which are a 
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bttle stronger at the penphe^ than toward the umbihous and the onsscross 
sculpture referred to above The last part of the last whorl is conspicuously 
malleated below the periphery Aperture oval, outer lip reenforced by a 
rather thick callus, less strong on the parietal wall, provided with a slight 
notch at the junction of the b^l and upper lip and a fairly strong median 
basal tooth 

Type — U S N M No 314044 and 10 specimens were collected on Oun- 
tang Mountain, Lubang Island The type has 5 whorls, and measures' 
Height, 10 0 mm, greater diameter, 35 5 mm, lesser diameter, 28 7 mm 

Ten additional specimens, two of which, U S N M No 314046, are in 
the collection of the U S National Museum, and the remainder in Mr 
Webb’s collection, and the type yield the following measurements 


Average, 

Greatest, 

Ijeast, 


Height 

12 0 nun 

13 2 mm 
10 0 mm 


Greater Diameter 
34 6 ram 
36 3 mm 
32 6 mm 


Leeaer Diameter 

27 5 mm 

28 0 mm 
26 8 mm 


This subspecies suggests in general shape the shell that I collected at Port 
Tilig, Lubang Island, which 1 named 0 listen smttht m Bulletm 100 of the 
U S National Museum, vol 6, part 8, page 351 It can, however, be dis- 
tinguished at once from this by the maUeations present on the upper and 
lower surface, which are absent in smttht, and by its much less strong spiral 
si nations 

I have named this mayoe for^rs May Webb, the wife of the donor, at hia 
request 


Obba Listen Cabrasensis, new subspecies 
Figs 1-3 

Shell of moderate sise, lenticular, rather high, acutely keeled at the penph* 
ery with a rather broad umbihcus The upper surface is of a deep buff- 
colored ground color, marbled and verroiculated with spots, splotches and 
dashes of brown, which are largest on the upper surface in a median line 
where they partly become confluent to form an interrupted broad band 
There is an indication of a second band a httlo antenor to the summit of 
much lesser dots, and a third immediately above the penphery, which is 
even more obscure than the one at the summit On the under surface there 
IS a broad interrupted band of brown almost as far remote from the peri- 
phery as the band on the upper surface is from it In addition to this, there 
are incremental streaks of p^e brown on the buff background on the under 
surface The mterior of the aperture is pale buff, showing the brown mark- 
ings within on the outer lip, while the peristome is family buff Nuclear 
whorls 1 7, the first smooth and the rest marked by faint incremental lines 
and microscopic spural stnations The postnuolear whorls are moderately 
rounded and marked by retractivelv curved moremental Imes and ratiier 
strongly incised spiral stnations There are also malleations, which show 
best on the later turns on the anterior half of the whorls In addition to this, 
the entire surface is marked by the fine OTissoross seulptuie common to the 
species, Penphery strongly keeled, the succeeding turns abuttmgthe penph- 
eral keel or sometimes passing slightly under it and allowmg it to show 
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as a feeble thread The under surface is stronffly rounded, marked by mere- 
mental Imes, the spiral stnations equaling those on the spire in strength, 
and the fine enssoross sculpture The [lostenor he^ alro shows feeble 
malleations Aperture oval, peristome rather broadly expanded and reflected 
and joined across the parietal wall by a heavy callus, which renders it com- 
plete and provided with a rather conspicuous tooth on the middle of the 
basal hp There is also a slight notch at the junction of the basal and outer 
hp 

Type — U S N M No 314042, was collected on Cabras Island It has 
4 8 whorls, and measures Height, 12 mm , greater diameter, 26 0 mm , lesser 
diameter, 21 5 mm This and 90 additional specimens yield the following 
measurements 


Average, 
Ores test, 
Least, 


Height Greater Diamoter Lnarr Diameter 

114 mm 20 8 mm 21 08 mm 

13 8 mm 20 8 mm 24 3 mm 

10 1 mm 23 S mm 19 0 mm 


This subspecies recalls Obba Itilert reeurvata Mollendorff from the Island 
of Lubang, differing from it m its shghtly more elevated form, more rounded 
upper surface, the combmation of the two giving the shell a more deeply 
lenticular aspect The umbilicus here too is wider 


PROCEEDINGS OF THE ACADEMY AND 
AFFILIATED SOCIETIES 
PHILOSOPHICAL SOCIETY 
1059tU MabTINQ 

The 105Qth meeting was held m the Cosmos Club Auditorium, Saturday, 
November 11th, 1933, President O S Adams presiding 
The program for the evemng consisted of four illustrated reports of ex- 
peditions from Washington laboratones that participated in the research 
program of the recent Polar Year 

'^e reports were presented by £ W Eickelbcrg of the U S Coast and 
Geodetic Survey, J C Ballard of the U S Weather Bureau, K L Sherman 
of the Department of Terrestrial Magnetism, Carnegie Institute of Wash- 
ington, and by H B Mans of the Naval Research Lalwratory 
There was a discussion of the reports participated in by Messrs Hock, 
Hasard, Gish, Humphreys and Kracek 

1060th meeting 

The 1060th meetmg wss held in the Cosmos Club Auditorium, Saturday, 
November 25th, 1933, President 0 S Adams presidmg 
Program V L Chnsler Dependence of sound absorption upon the area 
and distribution of ^ oiworberU material — The results of sound absorption 
measurements were nvon showmg that when one surface of an enclosure is 
covered with a highN absorbent material it is impossible to have a diffuse 
distribution of sound energy As a result the efficiency of the material is 
lowered The results were also given on very much sinaUer areas showing 
that under these conditions the material may be more efficient than indi- 
cate by measurements on 72 sg ft 
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Duouaaed by Meisrg Hafstad, Hawlnswoiih, Stimpson, W P White, 
and Wenner 

R R Lukene Sound rangtna as applied to hydrographte survey . — ^The 
application of sound ranging to ^drogiwhic surveying is an outgrowth of 
the anti-submanne work of the World War The first experiments by the 
Coast and Geodetic Survey were made m 1923 with apparatus built by the 
Bureau of Standards The B}rBtem was first used succrasfully on the Pacific 
Coast and the apparatus was soon simplified and improved until it became 
thoroughly practicable Briefly, sound ranging is accomplished as follows 
Hydrophones are planted at known pomts near the shore and each is con- 
nected to a radio station on shore When the ship wants a position, a T N T 
bomb is exploded over the side The explosion is register^ on the chrono- 
graph earned on board the vessel and toe sound waves travel through the 
water until picked up by the hydrophones near the shore. When the im- 
pulse IS received through the hydrophone, the radio transmits an instan- 
taneous signal back to the ship and thus the time of the arnval of the sound 
at each hydrophone is noted on the chronograph tape By scahng the tape, 
the tune, to one hundredth of a second, required for the sound to travel from 
the bomb to each shore station, is ascertained Knowmg the velocity of 
sound in sea water, the distance from each hydrophone is readily computed, 
and when the arcs are laid down on the survey sheet, the mtersection marks 
the position of the bomb when it exploded The subject of velocity of sound 
in sea water is a big one in itself Wherever possible the velocity is deter- 
mmed expenmentally This can be done when a shore fix is available as the 
bomb IS exploded Rraults so far show a remarkable agreement between the 
experimental velocities and the theoretical velocities usmg the bottom tem- 
peratures Experiments fur obtaimng more knowledge of the path of sound 
through sea water have just been completed on the Pacific Coast, but as yet 
no definite conclusions have been reached Sound rangmg is capable of great 
distance At one tune the ship Outde on the Pacific Coast got bombs through 
at a distance of 216 miles In the work of the past summer, two vessels on we 
Pacific Coast frequently used stations 100 miles or mure distant with excel- 
lent results Sound ranging, or “radio acoustic rangmg" as it is known in the 
Coast and Geodetic Survey, has resulted m greatly increased accuracy m 
offshore surveys and also in decreased unit costs due to the fact that work 
can be earned on at night or in thick weather (Illustrated by demonstration 
apparatus ) 

Discussed by Messrs Wenner, Heck, Hersey, Hawkesworth and H L 
Curtis 

The following informal communication was presented 

W Ramberg — It was desired in connection with the work on propeller 
\ ibrations at the Bureau of Standards to find general solutions of the equa- 
tion of transverse vibration of a slender beam of variable cross section In 
searching the bterature for such solutions it appeared that the case of a 
beam formed by the rotation of the curve y»Ax’', (0<n<l), had been 
worked out in detail by Prof Nicholson m 1917 (Proc Roy 8oe London A 
93 . 506 - 1917) in order to find the nodal positions m such beams as a func- 
tion of the “t^ape" exponent n The purpose of Prof Nicholson’s paper was 
to check a hypothesis of Prof Dendy according to which the growths at 
defimte distances from the ends of certain sponge spieules proce^ from the 
nodal pomts, the nodes, he reasoned, were the only pomts that were suffi- 
ciently quiet to allow these growths in the spicukw as they vibrated with 
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their natural periods under agitation by water ounents This oonohision was 
cheeked by Prof Nicholson’s mathematical works 

The biologists mterest m the morphology of sponges had thus given im- 
petus to a paper which promises to be of value m t& analysis of propeller 
vibrations 

106 IST MKLTINQ 

The 1061at meeting, constituting the 63rd annual meeting, was held in the 
Cosmos Club Auditorium, Saturday evening, December 6, 1933, President 
0 S Adams presidmg 

The treasurer reported an moome from all sources of $1456 43, and ex- 
penditures of $1375 63 Ho also reported an active membership of 304 

The secretunes reported that the following new members were elected 
during the year Irvm Naiman, Louis R Maxwell, James L Guion, F W 
Sohon, S J , N F Braaten, B E Anderson, George F Strohaver, S J , 
Scott E Forbush, J B Wi^e, R S Cleveland, R M Wick, Charles L 
Gordon, Charles T Allen, Norman Bekkedi^, Paul J Searles, and Albert 
E Coldwell Alfred H Hodge elected to membership m 1932 quahfied 
ml033 

The following deaths were reported Harlan W Fisk, Fredenc A Young, 
and John T Erwin 

The following officers were declared elected for the war 1934 President, 
H L Diyden, Vice-preatdente, O H Gish, and N H Heck, Treasurer, 
R E Gibson, and for the years 1934 and 1935, CarrespondtM Secretary, 
F B SUbsbee, and Membera-at-large of the OenertU Committee, W G Brom- 
bacher, J H Taylor 

Dunng the year the third Joseph Henry Lecture m memory of the first 
President of the Philosophical Society was given by K T Compton, Presi- 
dent of the Massachusetts Institute of Technology 

At the conclusion of the business meeting, E 0 Hulburt presented a paper 
on The polantation of light at sea — A polansmg pnsm properly oriented was 
found to darken the sea relative to the sky, to reduce the bnlhance of the 
sun path and to render the honion more distmct In bright weather it in- 
cream the visibility of objects against the sea background Attaching polar- 
ismg prisms to a sextant and to binoculars improved these instruments in 
oertam cases Measurements of the li{id>t of (he sea ruffled by a breese from 
several hundred yards from the observer out to the honson several miles 
away showed that the light was often more, and rarely less, than 2/3 polar- 
ised with electno rector mamly honsontal but tilted up under oertam con- 
ditions, e g , tilted up 30° for the aim bearing 90° and at 45° altitude From 
the obrervations and theoiy it came out that the sea light was the hght of 
the sky at about 26° to 35° above the honson reflected by the sea, the re- 
flectmg facets of the sea surface bemg most frequently at about 15° to the 
honsontal The width of the sun path oaloulatM from this was m agree- 
ment with the observed width of about 6°, 14° and 18° m moderate weather 
for the sun at altitudes 10°, 20° and 30° respective^ The foregoing results 
lead to the explanation of a number of breesy sea reflection phenomena such 
as (1) A dark bank of clouds ruing up over the honson does not darken the 
sea appreoubly until it reaches an altitude above 26°, (2) One sees prscti- 
cally no reflection of a black or white ship m the water on a breesy day, (8) 
The fact that the sea u usually bluer, and of course darker, than honson 
sky. 

Discussed by Messrs Bittinger, Humphreys, H L Curtis, and Hawkee- 
worth 
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1062hD MEETINO 

The 1062nd meeting wae held in the Cosmos Club Auditonum, JanuEty 
6, 1934, President Dryden presiding 

Program The address of the retiring president, 0 S. Adams, entitled 
FlaUand, not a romance but a neeeaeary exp^tent This address has smoe been 
published in full m this Journal, 24 201-216 1934 

F G Rrickwadde, Recording Secretary 


SCIENTIFIC NOTES AND NEWS 

Prepat ed by Science Service 
Notes 

Helminthological Society — The Helminthological Society of Washington 
has initiated the publication of the Proceedings of the Helminthological 
Society of Washington, Volume 1, No 1, appearmg in March under the 
editorship of Jesse R Christie of the Bureau of Plant Industry The 
current number includes the minutes of meetings 157 to 160 together with 
abstracts of the papers presented at those meetings 
Biological Society — ^At the 804th regular and 56th annual meeting of the 
Biologi^ Society of Washington held on May 5th,1934,the followmg officers 
were elected President, C E Chambliss, Viee~Prendent», C W Stiles, 
H C Fuller, T H Kearney, W B Bell, Recording Secretary, S F 
Blake, Correspondiru Secretary, Joe 8 Wadf, Treasurer, F C Lincoln, 
Members of Council, W R Makon, A A Doolittlf, I N HorrMAN, E P 
Walker, J £ Shillinofr 


Personal Items 

Detection of incipient weakness of airplane propellers due to fatigue has 
been facilitated by a new device develoj^ by Drs Hugh L Dryden and 
L B Tuckerman, National Bureau of Standards 

Bsrtil Ronnmabk, who has been sent to the United States by the Swed- 
ish Control Inboratory. Stockholm, to study American governmental 
methods of drug control, has begun his research in Dr E M Nelson's 
vitamin laboratory of the Food and Drug Administration Sweden has re- 
cently enacted a new food and drug law patterned to a certain extent after 
the late Dr Harvey W Wiley’s pioneer statute 

Charles Henry Kunsman, acting chief of the Fertiliser and Fixed 
Nitrogen Investigations Division of the Bureau of Chemistry and Soils, 
has bran appointed chief 

Charles Bittinger is completing a group of three mural paintmgs of 
scenes from the life of Benjamin Franklin for the Franklin Institute, in 
Philadelphu These paintings are visible only by fluorescence produced bv 
ultraviolet irradiation , by common daylight they appear merely as blank 
white waU paneU , , 
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At the Bprmg meeting of the Society of Sigma Xi, the foUowmg penona 
were mduoted into membenhip Dr L H Adams, Geophysical Labontoiy 
of the Carnegie Institution of Washington, Dr A Q Bovino, Bureau of 
Entomology, Dr D J Price, Bureau of Chemistiy and Soils 

Francois E Mattheb, of the United States Geological Survey, has been 
appomt^ “titular member,” representing the United States, of the Com- 
mission Glaciologique of the International Geodetic and Geophysic^ 
Union 


^bttuarp 

John Merton Aldrich, associate curator of the Division of Insects, 
U S National Museum, died May 27, at Washington, D C Dr Aldrich 
was bom in Olmsted County, Mmnesota, January 28, IHbb He received the 
B S degree from South Dakota State College in 1891, the M S from the 
University of Kansas in 1893, and the Ph D m 1906 from Stanford Uni- 
versity He served as assistant ecologist at South Dakota College 1891-92 
and from 1893 until 1913 was associated with the University of Idaho, at 
first in the capacity of professor of zoology and entomologist of the Experi- 
ment Station, later as professor of biology in the University In 1913 he 
joined the staff of the Bureau of Entomology of the U S Department of 
Agriculture, being stationed at Lafayette, Indiana, where he continued 
his work with the Diptera He came to Washington m 1918 and m 1919 
was transferred to the U S National Museum as associate curator, m eharge 
of the Division of Insects Included among his many scientific papers there 
may bo mentioned his Catalogw of the North American Dtptera, published 
by the Smithsonian Institution in 1905 and an extensive paper on Sarcophaga 
and AUtee His extensive collection of North American flies containing al- 
most 45,000 speounens was donated to the U S National Museum in 1923 
In addition to the Washmgton Academy of Sciences, Dr Aldrich was a 
member of the Entomological Society of Amenca (president, 1921), Amer- 
ican Association of Economic Entomologists, Entomological Society of 
Washington (president, 1926), and Sigma Xi 

Edward William Nelson, former chief of the Bureau of Biological 
Survey, died May 19, at Washington, D C Dr Nelson was bom at Man- 
chester, New Hampshire, on May 8, 1855 He spent his boyhood on his 
grandfather’s farm in New York, and m Chicago He was graduated from 
the Cook County Normal School, Chicago, in 1876 He held the honoraiy 
degrees of A M (Yale, 1920) and So D (George Washington University, 
1920) He joined the Biological Survey of the U S Department of Agri- 
culture in 1890, servmg in the field at many points and travelhng extensively 
from Alaska to Mexico During the years 1907-13 he was chief field natur- 
alist of the Survey, 1913-14, m charge of Biological Investigations, 1914-10, 
assistant chief and 1916-27, chief of the Bureau of Biological Survey Fol- 
lowing hiB relinquishment of administrative duties he continued with the 
Survey for two years, retiring in 1920 His scientific studies oontmued until 
his death From hu colleotions hundreds of new species and varieties of 
birds and mammals have been described by himself and other workers His 
published work includes monographs on various groups of mammals and 
birds He was also the author of popular books and articles on various 
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phases of wild life and wild life conservation In addition to the Washfaigton 
Academy of Sciences, Dr. N elson was a member of the American Association 
for the Advancement of Science, Washm^n Biological Society (prendent, 
1912), Society of Mammalogists, and a mllow of the Ormthol^oal Union 
(president, 1908) 
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CHEMISTRY — The synthesis of S, 4 dimethoxy-B-chloro bemotc acid ^ 
Raymond M Hann, Pnvatc Laboratory of J P Wethenll, 
Washington, D C (Communicated by R E Gibson ) 

The complete orientation of the possible mono-chloro derivatives 
of vanilhn by Raiford and Liohty* has resulted in the confirmation 
of Hann’s* assignment of 3-methoxy-4-hydn»xy-5-chloro benzalde- 
hyde as the structuie foi the chloro vanillin obtained by direct chlori- 
nation of vamllin in glacial acetic arid 

This structural foimdation now allows the utihzation of the halo- 
genated vanillins as starting materials m the synthesis of substituted 
derivatives of veiatric aldehyde of known structuie The aldehydes 
so obtained may bo employed in fuither synthetic operations to yield 
a senes of oiicnted compounds of the 3, 4 di-mcthoxy benzene senes 
The present commumcation reports the preparation of 3, 4 di- 
methoxy-5-chlorobenzoic acid by the classic senes of reactions mdi- 
cated below 


CHO CHO HC=NOH C«N COOH 



OH OCH, 0C:H, OCH, OCH, 


EXPERIMENTAL 

6-Chloro-veratnc aldehyde {S, 4 dimethoxy’S-chloro benzaldehyde). 
This substance was prepared by methylation of 5-chloro vanillin by 
dimethyl sulfate and so^um hydroxide as previously desenbed * 
S-Chloro-veratralranti-aldoxime Four and four tenths gms (1 
' Received Apnl 6, 1034 

■ Raipobd and Licbtt J Amer Chem Soo S2 4670 1030 
' Hamm, R M J Amer Chem Soo 47 2000 1035 
•Hatm. This JOUBNAL, 24 125 1034 
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mole) of 6-chloro veratno aldehyde, 1 5 gms of hydroxylanune hydro- 
chlonde (1 mole) and 2 8 gms of sodium bicarbonate (If moles) were 
refluxed for 1 hour with 25 cc 95 per cent ethyl alcohol, 100 cc of cold 
water added and the separated sohd filtered, washed with water and 
dried Yield 4 5 gms 

RecrystaUized from 50 per cent ethyl alcohol it was obtained in long 
slender acicular colorless needles melting at 00** C (corr ) to a ofear 
colorless oil 

Analysis 0 1830 gm consumed 8 53 cc 0 1 N acid equivalent to 
6 62 per cent N Theory for C»HioO»N('3 is 6 50 per cent N 

6-Chloro-veratral-anti-aldox%me acetate Two gms of the anti- 
oxime w'ere disbolved in 5 cc of acetic anhydride and heated to 35° C 
for 10 minutes, the solution treated with an excess of 10 per cent 
NatCOi solution, and the oil which first separated brought to crystal- 
lization by scratching The washe<l precipitate was lecrystallized from 
65 per cent ethyl alcohol, separating in brilliant colorless needles 
melting at 84° C (corr ) to a clear colorless oil Yield quantitative 
Analysis 0 2099 gm consumed 8 01 cc 0 1 N acid equivalent to 
5 34 per cent N Theory for CnHnOiNCl is 5 44 per cent N 
B-Chloro-veratral aldoxtme hydrochlortde One gm of the anti- 
oxime was dissolved in 50 cc dry ethyl ether and a stream of dry 
hydrochloric acid gas passed into the solution cooled in ice The 
hydrochloride precipitated in small colorless nee<lles which were 
filtered, washed with ether and dned rapidly in an evacuated desic- 
cator over potassium hydroxide Immediately after drying the com- 
pound melted at 117° C (corr ) but it rapidly umlerwent decomposi- 
tion , over-night the melting {mint dropped to 100° C (corr ) 

Analysis 0 2257 gm consumed 8 95 cc 0 1 N acid equivalent to 

5 65 per cent N Theory for C»HiiOiNCli is 6 66 per cent N 
3-Chloro-verairal-8yrtraldoxime Twenty three and one tenth gms 

of the oxime hydrochlonde were suspended m 25 cc of concentrated 
HCl and 100 cc H|0 and 'poured into 500 cc of ice cold 10 per cent 
NatCOi solution, the precipitate, collected, dned and recrystalbzed 
from 60 per cent ethyl alcohol Yield 18 5 gms The compound crystal- 
lizes in colorless needles melting at 112° C (corr ) to a clear colorless 
oil. 

Analysib 0 1201 gm consumed 5 51 cc 0 1 N acid eqmvalent to 

6 43 pdr cent N Theory for CiHiqOiNCI is 6 50 per cent N 
6-Chloro-veratronttnle (JS, 4'^imethoxy-^-ehloro~benxontlnle) Ten 

gms. of the syn-oxime were dissolved in 10 cc of acetic anhydride and 
held at 36° C for 10 mmutes, and the anhydnde solution poured mto 
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200 CO of 10 per cent NatCOi The separated oil rapidly sohdified and 
was recrystallized from 50 per cent ethyl alcohol Yield 9 0 

After crystalhzation from 50 per cent alcohol it was obtained in 
colorless glistemng needles melting at 103** C (corr ) to a cleai colors 
less oil 

Analysis (Parrbomb) 0 2111 gm gave 0 1540 gm AgCl eqmvalent 
to 18 06 per cent Cl Theory for CtHsOiNCl is 17 95 per cent Cl 

5-Chloro-veratnc acid (3, 4-dimethoxy-5-chlaro bemmc acid) — Five 
gms of the crude nitrilo was boiled for 1 hour with 50 cc of 20 per 
cent NaOH The nitnle formed an oil which disappeared after 10 
minutes boiling and ammoma was detected issuing from the con- 
denser After cooling the acid was precipitated as a white solid by ad- 
dition of 100 cc of 1 4 HCl, filtered, washed with HjO, and recrystal- 
hzed from 50 per cent ethyl alcohol The yield was 4 1 gms 

The acid was obtained as soft silky brilbant needles, melting at 
191® C (corr ) to a clear colorless oil 

Analysis 0 2234 gm consumed 10 27 cc 0 1 N NaOH Theory for 
C,H, 04 C 1 is 10 32 cc 

SUMMARY 

5-Chloro-vcratnc aldehyde has been converted to 3, 4-dimethoxy- 
5-chloro benzoic acid through acetylation of its syn-aldoxime to form 
the benzomtrile and subsequent alkahne hydrolysis 

Certam other mtermediate derivatives in this senes of reactions 
have been isolated and described 

PALEONTOLOGY --A new speciet of Pectcn /rom the Oligocene near 
Duncan Church, Washington County, Florida ^ Wendell C 
Mansfield, Geological Survey 

Specimens of orbitoid forammifera from a kmestone near Duncan 
Church, Waahmgton County, Flonda, were described recently by 
Dr W Storra (’ole,* and were determined to be of the age of the 
Glendon formation, a middle Ohgorene limestone Cooke and Mos- 
som* had previously referred the limestone near Duncan Church to 
the Eocene 

At the time that Mr Gerald M Ponton of the Florida Geological 

^ Publiahed by permiamon of the Director of the U H Geological Survey Re- 
ceived May S, 19^4 

* CoLB, W Storbs Ol%Qoeene orbiiotdM from neor Duncan Church, Wachxnifion 
Coun^, Flonda Jour Paleoot 8 21-28, pla S, 4 1934 

• C^Ki, C W , and Mosbom, Stuart Geology of Plortda Flonda Oeol Survey 
Ann Kept 20 61 1029 
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Survey collected the orbitoids which were studied by Doctor Cole, 
Mr Ponton and the writer obtained several fairly good specimens of 
a species of Pecten from the same hmestone. The Peclen is beheved to 
represent a new species and is described and hgured m this paper 
under the name, Pecten duncanensie In addition to the Pecten, frag- 
ments of an echinoid, which may be Clypeaeter rogern (Morton), an 
Ohgoccne species, ^\ere collected 

The Pecten corroborates Cycle’s opmion that the limestone is of 
Glendon age The limestone appears to be of the same age as fossilif- 
erous sihcified chert exposed on Flint River at Bambndge, Ga , 
which has been correlated with the Glendon 

The wnter also visited a sink on the A L Parish Farm, 3^ miles 
southeast of Wausau, Washmgton County, Florida, where 20 feet of 
limestone is exposed The hmestone is separable into two beds, the 
lower of which is beheved to be of the same age as that of the hme- 
stone exposed at Duncan (church The upper bed carries an abundant 
fauna which, according to Cooke and Mossom,* appears to be of 
Tampa age Ho^vever, this fauna has not been studied sufficiently to 
determine definitely its lelationship to the Tampa fauna 

Pecten (Lyropecten) duncaneneu Mansfield, n sp 
Figures 1, 2, 3 

Shell small, rather thm, inequilateral, weakly inflated, the left valve more 
convex than the right Right anterior ear with a moderately deep notch and 
sculptured with five rather strong radialb, the innermobt of which hes close 
to toe submargin, and aith transverse clobely-spaced imbrications, right 
posterior ear with six strong, imbricated radials Disk of right valve sculp- 
tured with 23 to 25 (24 on holotype) squarish, scabrous and imbricated nbe, 
separated by intervals of about the same width as the nbs The early por- 
tion of each rib is narrowly rounded and the later portion nearly square, the 
latter is undercut on the sides and is ornamented on the top with three 
scabrous threads, the medial one of which is the strongest The interradiid 
spaces on the smaller specimens are either without a r^al on if present, it 
IB only faintly indicated A fragment of a laiwr shell (fig 1, USNM No 
3730M) shows one interradial thread of moderate strength m each space 
Ribs and mterspaces crossed by imbncations whose edges are about one 
millimeter apart Left valve sculptured similarly to the nght, except that 
the mterradial thread appears to be haore strongly developed Sub ma rgms 
low and marked with faint radials 

Dimensions of holotype (USNM cat no 373056) Bi^t valve, length 
22 6 mm , height, 23 mm , convexity, 4 mm Paratype (USNM oat no 
373056) Left valve (not entire), length 23+ mm , height 23+ mm 

Type locahl^ Station 12724, old quarry near Duncan Church, Washing- 
ton County, llonda 

Geologic honson Oligocene, Glendon formation 

* Idem , p 06 
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Pecten duncanensta is closely allied to, if not the same as, speeimens 
figured and incorrectly referred by Dali* to Pecten auwaneensu Dali, from 
the Glendon chert at Bainbndge, Ga Cooke* recognised that the Bain- 
bndge matenal represented a nev species which, however, he did not name 
P duncaneneta differs from P auwaneenata, an Eocene Ocala hmestone spe- 



cies, in having a higher left valve and squarer nbs which instead of bemg 
rounded are ornamented on top with tncannate radial sculpture There are 
four specimens (U S N M cat no 115777) m the U S National Museum 
designated as types of P auwaneenata The matrix adhenng to these speci- 
mens carry foraminifera which have been examined by Mr Lloyd G Hen- 
best of the U S Geological Survey, who identifies with comparative oer> 
tamty Opercuhna flondmata Cushman and 0 vaugham Cushman, both of 
Ocala, E^ne, age 

The tyi>e of P auwaneenata does not appear to have been figured 

• Daij^ W H Proo U 8 Nat Museum, 81 402, pi SS, figa t, S, 4 1010 

• OooEi, 0 W 17 8 Oeol Survey Prof Paper lii 6 im 
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ZOOLOGY — The development of the Tnchoetrongyle, Nippostrongylus 
muriB, tn ratefoUowtng xngeelxon of larvae ^ Benjamin Schwartz 
and Joseph E Alicata, Bureau of Animal Industry. 

In the course of investigations on the hfe history of the dog hook- 
worm, AncyloaUma canxnum, the view has been advanced by certam 
mvestigators that the larvae of this helnunth are capable of develop- 
ing in the intestme of dogs without migration to the lungs These 
parasites usually migrate to the lungs when introduced throu^ the 
mouth into the bodies of small laboratory animals The direct de- 
velopment of A canxnum m dogs was first noted by Yokogawa (7) 
and was later confirmed by Scott (5) Fuelleborn (2) reported the 
same findmgs as a result of expenmental infections with another 
species of dog hookworm, Uncxnarxa atenocephala, and he observed, 
moreover, that only a small percentage of the larvae of U aieno- 
cephala took the roundabout journey to the lungs even m abnormal 
hosts While these conclusions are not accepted by all investigators, 
having been challenged especially by Nakajima (4) and Nagoya (3), 
the data which have been pubhshed m support of what appears to be 
a rather unorthodox view, seem to be sound and convmcing 
During the past few years the writers have been engaged m expen- 
mental investigations on the course of infection of rats with Nxp- 
poatrongylua murxa, a tnchostrongyle nematode of wild rats, readily 
transmissible to white rats Several expenments were undertaken 
with a view to determming whether the migration of the larvae of this 
species to the lungs is an essential part of the developmental process 
within the host, or whether the occurrence of the larvae m the lungs 
is merely the result of the worms bemg accidentally arrested m the 
lungs while en route from the skin to the intestme 
Yokogawa (6), who first determmed the life history of N murxa, 
noted that white rats could be infected with this worm through the 
mouth as well as percutaneously, the resultant infestation foUowmg 
the mtroduotion of larvae into the mouth was very slight, and m some 
cases no mfestation could be produced Accordmg to this mvestiga- 
tor the infestation resultmg from a percutaneous infection was al- 
ways proportionate to the number of larvae apphed to the skin 
Africa (1) noted that the mtensity of expenmental mfections of rats 
by mouth with N. muna, as judged by the number of eggs ehmmated 
with the feces of infested animals, was very low as compared to the 
numbei of eggs eliminated from percutaneously mfected hosts when 
the rats m both groups were given equal numbers of larvae 
> Beodved May 31, 1934 
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While the available evidence indicated that the wlnn was the more 
normal portal of entry of N muna mto the body of its host, and that 
the entry of the larvae through the mouth produced but shght m- 
festations or no infestations, no data were available to account for 
these results The data obtamed by the writers not only have cleared 
up this point m the hfe history of N muna but also have a beanng 
on the question of the biological sigmficance of the migration of the 
larvae of this species from the intestine to the lungs 

Infective larvae from cultures of rat feces mixed with ammal char- 
coal were introduced into the mouths of 10 rats in a few drops of water 
with the aid of a small pipette Rats 1, 5, 9 and 10 received 2,000 
larvae each, the remaimng rats received 1,000 larvae each The ex- 
perimental rats were killed with ether, and were exammed post 
mortem for evidence of worm mfestation The lungs were chopped 
into small pieces with a pair of fine scissors and put through the 
Baermann apparatus, this was followed by an exammation of each 
fragment of lung tissue m press preparation The stomach, small m- 
testme, and large mtestme were exammed separately with the aid of 
the Baermann apparatus Exammations for larvae were also made of 
the hearts’ blood and, in some cases, of scrapmgs of the intestinal 
mucosa, as well as of the hver and intestmal lymph glands, the latter 
ti^o tissues were examined in press preparation and with the Baer- 
mann apparatus In a number of instances the feces of the expen- 
mental rats were examined for larvae 

PROTOCOLS 

Rat 1 (killed 3 hours after feeding of larvae) — 15 mfective larvae 
in small mtestme, one of which was obtamed by scrapmg the mucosa, 
96 mfective larvae m large mtestme, some of the larvae from both 
locations sluggish, giving but a feeble response to tactile stimulation 
with the dissecting needle , other larvae normally active 

Rat 2 (killed 3 hours after feeding of larvae) — 9 mfective larvae 
m stomach, 25 mfective larvae m small mtestme, 32 mfective larvae 
m large mtestme All larvae ahve 

Rat 3 (killed 5 hours after feedmg of larvae) — 10 hve larvae m large 
mtestme. 

Rat 4 (killed 18 hours after feedmg of larvae ) — 2 dead larvae in 
large mtestme and 23 dead larvae m feces 

Rat 5 (killed 24 hours after feedmg of larvae) — 9 hve third-stage 
larvae m lungs 
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Rat 6 (killed 30 hours after feeding of larvae) — 9 hve third-stage 
larvae in lungs , 1 dead larva in large intestine 

Rat 7 (killed 35 hours after feeding of larvae) — 10 hve third-stage 
larvae in lungs , 2 dead larvae in large intestine 

Rat 8 (killed 42 hours after feeding of larvae) — 6 live third-stage 
larvae m lungs. 

Rat 9 (killed 48 hours after feeding of larvae ) — 5 hve fourth-stage 
larvae m small mtestme 

Rat 10 (killed 72 hours after feeding of larvae ) — 2 hve larvae m 
lungs, 44 live fourth-stage larvae m small mtestme 

DlSCtrSBION 

It IS evident from these data that followmg the ingestion of in- 
fective larvae of N mum by white rats, the worms passed mto the 
stomach, where they were found 3 hours after ingestion From the 
stomach the larvae passed mto the small intestine m which location 
some of them became sluggish Many larvae passed down mto the 
large mtestme where they were found still ahve 5 hours after mges- 
tion The larvae died m the large mtestme without undergoing any 
development and passed out with the feces (rat 4) A small numW of 
larvae apparently bored mto the wall of the small mtestme, as evi- 
denced by the discovery of 1 larva m the scrapmgs of the intestinal 
epithehum of rat 1, and subsequently got to the lungs 

In the senes of expenments desenbed m this paper, larvae were 
not found m the lungs from 3 to 18 hours follomng their mgestion, 
larvae were recovered from the limgs of expenmentally mfected rats 
from 24 to 72 hours after ezpenmental feedmg While larvae, showmg 
no development beyond that of the infective stage, were found m rats 
3 hours after feedmg, they were absent from the small mtestme be- 
tween 5 and 42 hours after feedmg, reappearmg again as fourth- 
stage larvae from 48 to 72 hours after feedmg These observations are 
in agreement with those of Yokogawa (6) who noted that followmg 
percutaneous infection, Ntppoitrongylua larvae appeared m the lungs 
in from 14 to 20 hours, remamed m this location until 60 to 65 hours, 
and occasionally as late as 72 hours, after havmg been placed on the 
skin 

The development and migration of N, muna m white rats, followmg 
mgestion of infective larvae, followed the same course as observed by 
Yokogawa (6) subsequent to percutaneous infection The larvae 
migrated to the lungs, where they continued their development to the 
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fourth stage* and finally returned to the nTnA.ll intestme. The larvae 
which failed to penetrate the intestinal mucosa following ingestion, 
and apparently the vast majority of larvae introduced mto the 
mouth did fail, passed mto the large intestine where they died and 
were subsequently elimmated from the body No evidence was found 
of the development of larvae in the intestine without migration to the 
lungs Apparently the senes of developmental changes in N muns 
which takes place m the lungs of the host and which culminates m an 
ecdysis, did not occur as long as the worms remained m the intes- 
tme The migration of the larvae to the lungs appears to be an es- 
sential step m the developmental history of these parasites, the 
worms not bemg adapted to survival m the small intestine until the 
completion of the second ecdysis m the lungs, the first ecdysis takes 
place outside of the host, the larva attaimng the infective stage fol- 
lowmg the first molt, and the final ecdysis takes place m the m- 
testine 

SUBIHART 

When introduced mto the mouths of white rats, Nippoatrongylua 
muns passed mto the stomach, some larvae survivmg m the stomach 
for 3 hours, and thence into the small intestine A relatively small 
percentage of larvae evidently penetrated the intestinal mucosa and 
reached the lungs Other larvae passed mto the large mtestmo where 
they died and were expelled with the feces 

The larvae which migrated from the mtestme to the lunge de- 
veloped in the normal way, larvae were found m the lungs of white 
rats from 24 to 72 hours after experimental feedmg 

Live larvae showing no development beyond that of the infective 
stage were found m the mtestme of white rats up to 5 hours after 
experimental feedmg, no larvae were found m the small mtestme 
from 18 to 42 hours after expenmental feedmg, though m three out of 
four rats involved larvae were present m the lungs durmg these 
periods Two rats killed 48 and 72 hours, respectively, after expen- 
mental feedmg, contamed fourth-stage larvae m the mtestme 

The data presented in this paper mdicate that the larvae did not 
develop m the small mtestme to the fourth stage, but that the tune 
of the appearance of fourth-stage larvae m the small mtestme, coupled 
with the findmg of larvae m the limgs, warrants the conclusion that 

* According to Yokogawa (6) N muru molU only three times, namely, once as a 
free-living lar^, onoe m the lungs and once m the mtestme The wntera have followed 
Yokogawa in regarding the development of the larvae in the lungs as involving two 
stages, one molt neing suppressed 



338 JOURNAL or ths Washington academy or sciences vol 24, no 8 


the third-stage larvae developed m the lungs and returned to the 
intestine as fourth-stage larvae 

The migration of N muns to the lungs appears to be an essential 
part of their hfe history, irrespective of their path of entry mto the 
body of the host 

It may be concluded that N muna passes throu{^ three distmot 
developmental phases m the course of its hfe cycle, namely. (1) The 
free-hvmg stage, mvolving one ecdysis, foUowmg which the worms 
emerge as second-stage infective larvae, (2) the pulmonary parasitic 
stage, m the course of which the larvae develop to the third stage and 
finally to the fourth stage, the latter stage preceded by an ecdysis, 
(3) the intestinal parasitic stage m the course of which the larvae 
grow to the fifth or final stage, preceded by a third ecdysis, followed 
subsequently by the development of the worms to fertile matunty 
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ZOOLOGY — Sphaeropomatus nuamiensis, a new genua and apeciea 
of Serpultd polyehaete ^ Aaron L Treadwell. (Conunum- 
cated by Mary J. Rathrun.) 

In May 1933, Captain John W. Mills presented to the United States 
National Museum an unusually large and perfect specimen of the 
fresh-water shnmp Macrobrtuhtumjamatcenae from the Miami River, 

' Pubhihed by pemuMion of the Seeretary ef the Bnutheoiiien Institution Be- 
eeived March 13, 1^ 
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Flonda, upon the carapace of which were a number of Serpuhd worm 
tubes These tubes upon examination were found to belong to a new 
genus and species of annehd which I now name Sphaeropomatiu 
mtatmensts 

SphaeropomatuB, n gen 

Peculiar toothed setae borne on the first thoracic somite Collar promi- 
nent, thoracic membrane small Operculum spherical, supported on a smooth 





Figs 1-5 — Sphaeropomatw mxamtetmt Fig 1 — Antenor end of body showing 
operoulum with blood spheres, X20 A few eggs he under the thoracic membrane 
Fig 2 — Detail of raohis with filaments, X68 Fig 3 — Toothed seta from first somite, 
X250 Fig 4 — Geniculate abdominal seta, X250 Fig 5 — Thoracic uncinus, 
X600 Fig Q — Operculum of J/sretsrsUo smirmatMi after Munro, X2J Figs 7,8 
— Fteopomatui sp after Southern Figs 7 — Toothed seta from first somite Fig 
8 — Operoulum 


heavy stalk No spmes or other processes on the operculum Tube calcare- 
ous, smooth, oylmdncal 

SphaeropomatuB miamiensis, n sp 

The body of the type is 8 mm long (including the branchiae), and ib 
never more than 0 6 mm broad Branchiae not more than 7 on a side, with 
heavy rachids (fig 2), and long, slender filaments, the end of each rachis 
being bare From 6 to 9 dark brown bands cross the rachu continuing on 
to the filaments The lesser number occurs where the bands have coalesced 
and are acoordmgly broader Similar pigment shows on the uncinal r^on 
of the thorax, but elsewhere the body is imcolored The opercular sti& is 
formed of the dorsalmost rachis of one side I cannot say u it is always on 
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the same aide In nonnal conditions the operouhim u evidently sphencal, 
but m meet of my material it is more or less wimkled It sometimes con- 
tains rounded bodies (fig 1), commonly regarded as eggs, but they more 

E ' ibly are, as maintained by McIntosh (1926), masses of coagulated 
The collar (fig 1), is one-Iobed, the halves separated on the dorsal 
surface The thoracic membrane is obscure, most clearly visible at itafpoe- 
tenor end The eggs, m the specimen drawn, were lying between the tho- 
racic membrane and the body wall 

Tliere are 6 thoracic sonutes On the first is a tuft of rather long setae 
which are toothed on the terminal portions At the base of the tuft are a 



Fig 9 — Part of carapace of Maerobrao/itum jantatemte showing worm tubes, X2 

few veiy small and slender simple setae without any teeth Other thoracic 
setae are smooth, sharp-pointed and not hmbate Uncmi begin on the second 
thoracic somite and continue throughout the body m a smgle row in each 
torus The toothed setae of the first somite are of especial interest Each 
(fig 3) IS widened toward the end and then curves to end m a sharp pomt 
At the widemng is a double row of teeth, only one row bemg visible m pro- 
file The basal teeth are very small, the followmg ones are larger as far as the 
fifth which IS the heaviest of all Beyond this there is a progressive dimmu- 
tion m sise The other thoreusic setae are as described above The thoracic 
unouu are extremely small, but under a magmfication of 1200 diameters it 
IS possible to see that each oarnes 10 mmute sharp teeth and a basal knob 
(fig 5) Abdominal uncmi are similar to these but are more narrowly tn- 
angulu m form Abdominal setae are geniculate and small, cariymg mmute 
dentieulations along the margm of the blade (fig 4) Especially m the poe- 
tenor abdommal somites these have very long shafts^which extend to a con- 
siderable distance from the bodv wall 
The pygidium is bilobed, each lobe short and thick 
The tubm oontainmg the animals were found attached to the carapace of a 
shrimp Maerobrachium They are very small at the begummg but enhoge 
rapidfy In cross section they are circular and the surface is smooth (fig. 
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Three genera of serpulids having toothed setae in the first somite have 
been described, all found m water supposedly fresh, but probably more or 
less brackish Afercterefia Fauvel (1922, pp 424-430) was ongmally found 
in a canal at Caen, France, and Ficopcmalw Southern (1021, p 665) was 
collected in Chilka Lake, India SphaerojKmalus differs from Mercierella 
m not bavmg a promment reflexed collar and m having an operculum devoid 
of spines As figured by Munro (1024, p 655), MerciereUa has promment 
spmes on the surface of the operculum (fig 6) The toothed setae are similar 
in the two genera as are the uncini, but from figures given by Fauvel and 
Munro I mfer that the latter are much smaller m SpJKieropomatiLs The tube 
of MerctereUa has at mtervals circular shelf-hke rings which do not appear m 
Sphaeropomatw For Ftcopomaius Southern does not give the character of 
the collar, but the operculum (fig 8) and the toothed setae are very dif- 
ferent A comparison of the two setae is given m figs 3 and 7 The tube of 
Ftcopomaius is described as flattened along the line of attachment and as 
havmg a longitudmal ndge along its outer border 

The type is No 20074 m the collections of the United States National 
Museum 

The specimens were sent me by Dr W L Schmitt of the U S National 
Museum, who found them when studymg the shnmp Macrobrachtum from 
the Miami River, Florida I am also indebted to Dr Schmitt for portions 
of the carapace of the shnmp on which were a number of tubes Acknowl- 
edgment IS made to Mr C R Shoemaker for sending the precise diagnosis 
of Ftcopomaius 
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ZOOLOGY — Descnpliom of three bird nematodes, including a new 
geniu and a new species ^ Etebett E Wbhb, Bureau of Animal 
Industry (Commumoated by Eloise B Cbau) 

I 

The first lot of nematodes to be desenbed and figured m this paper 
was collected from a kmg rail, Rallus degans, by Dr Albert Hassall 
in 1893 The preserved specimens, consisting of two males and three 
females and representmg a new species, Sehistorophus cucuUaius, were 

> Baeatved Maroh 12, 1034 
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in excellent condition for study This paper includes, apparently, the 
first record of a species of the genus Sckutorophus to be recorded from 
this continent The members of this genus represent a very interesting 
and httle studied group of nematodes 

Schistorophus cucullatiu new species 

Dtagnona — Schistorophua Oral opening dorso-ventrally elongated, sur- 
rounded by 2 pseudolabia from which project anteriorly 2 cuticular proc- 
esses, 1 on each lateral side of mouth openmg (Fig 1) , interlabia abmnt 
A pair of submedian papillae and an amphid on each pscudolabium Two 
dorsal and 2 ventral nap-hke cuticular structures arranged m form of hood 
surrounding anterior extremity of body just posterior to ^udolabia (Figs 
2 and 3), 1 flap of each pair shghtly overlapping the other in dorsal and 
ventral views (Fig 2) Buccal cavity cyhndncal and well developed, its 
wall heavily chitiniied Esophagus divid^ into an anterior muscular and a 
posterior glandular portion 

Male 10 to 11 mm long and 77 n in maximum width Buccal cavity about 
100/1 long Anterior portion of esophagus about 810/i, posterior portion 1 42 
mm , long Nerve nng 220/i from antenor end of body Posterior extremity 
spireJly coiled in \entral direction, tip abruptly pomted Caudal alae 
narrow, about 1 mm long Six pairs of preanal and 4 pairs of postanal papd- 
lae (Fig 4) Spicules unequal and dissimilar, the longer 1 1 mm long and 
termmatmg m a bluntly rounded tip, the shorter about 300// long, broad and 
twisted at distal end 

Female 28 mm long and 315/i in maximum width Buccal cavity about 
116/1 long Antenor portion of esophagus presenting a laterally displaced 
loop near middle of length due, perhaps, to fixation, and measunng in a 
straight hne about 810/i long, postenor portion 1 88 mm long and only 
shghtly wider than antenor portion Nerve rmg about 220/i from antenor 
end of body Postenor extremity abruptly narrowed at level of anus, tip 
abruptly pointed (Fig 5) Vulva 14 3 mm from antenor end of body, not 
promment Vagma (hrected posteriorly Tail about 300/i long Eggs 48/< 
by 32/1, with very thick shells, not embryonated tn uiero 

Hoti — Rallue elegane 

Loeatton — Underneath tunic linmg of gissard 

Loeahty — ^North Amenca (Umted States [Viiginia]) 

Type specimens (male and female) — 8 N M Helminthological Collec- 
tion, No 62^A 

Paraiypee — U S N M Helminthological Collection No 6268-B 


l-S—8claitorophue eaevUatvi Fig 1— Head, en face view Pig 2 — 
Aatedbr extremity, dorsal view Fig 3 — Antenor extremity, lateral view F^ 4 — 
Postenor extremity of mal& lateral view Fig 6 — Postenor extremity of female, 
lateral view np (Hi —Stefophonu etellae-polant Fig 6 — Head, en face view 
ng 7 — Antenor extresuty, dorsal view Fig 8 — Antenor extremity, lateral view 
Fig B — Postenor extrenuty of male, lateral view Fip 10-16 — rterta eoronata 
Fig 10 — Hwad, en faee view Fig 11 — Antenor extrenuty, dorsal view Fig 12 — 
Postenor extrenuty of male, lateral view Fig 13 —Postenor extremity of female, 
lateral view Rg 14 — Head, en fkoe view After Diasebe, 1884 Fig 16 — Head, 
lateral view After Draaoh^ Im 
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Molm (1) desonbed a species of nematode, Huitoeephdlua laamatus, from 
the gissard of tbe rail, RdUtu eaymnentu, this species was later transferred 
to the genus Sehtatorophua by Railhet m 1916 However, masmueh as 
Schtslorophw lactntaltu is described as 7 mm and 14 mm long, m case of 
male and female respectively, with head encircled by a fnnge of long slender 
processes and with male tail bearmg 24 papillae, the Amencan material here 
described is considered distinct from that species The possibihty is reoog- 
msed, however, that iS eucuUa/u«may provetobeasynonymof 5 laetntaiwi 
should the tjrpe material of the latter species be more completely desonbed 
Sehtatorophua cucuUatua may be differentiated from the other better de- 
sonbed species of this genus by its having fewer papillae on tail of male, by 
its much larger siie, and its differently shaped head structures 

II 

The second lot of nematodes was collected by the Bureau of Bio- 
logical Survey from the fulmar, Fulmarua glacialta glactalis, and the 
Brunmeh’s murre, Una lomma lomma, in the arctic region, the lo- 
cahty designation bemg that given below The wnter has identified 
this matenal as a spiecios desonbed by Parona (3) as Htaitocephalus 
ateUae-polana 

The systematic position of H ateUae-polana has been unoertam 
because of its too meagre descnption The species was placed in 
Streptocara by Skrjabin (4) and in Yaena by Gedoelst, (5) however, ao- 
cordmg to the more complete descnption of this species herein given, 
it cannot be allocated to any of these genera, for the reasons dis- 
cussed below As a result a new genus, Stegophoma, has been created 
font 

Stegophorus new genus 

Dtagrwata — Aouanidae Oral opening dorso-ventraUv elongated, sur- 
rounded bv 2 pseudolabia, each beanng a pair of submedian papillae and a 
small amphid (Fig 6) A helmet-lilce cuticular structure surroundmg head, 
not extending farther antenor than base of pseudolabia, postenor margins 
denticulated Buccal cavity oylindnoal, elongated, its wall oross-stnated 
Esophagus consisting of an antenor short, narrow, muscular portion and a 
postenor long, broad, glandular portion Maie Caudal alae well devehiped, 
tenninatiQc wghtly antenor to tip of tail Four pairs of preanal and 6 pairs 
of postansT jMoiUKWated papillae Spicules very unequal and dissunilar. the 
longer one assuming a braided or closely twisted condition m posterior naif 
Gubemaoulum abs^t Female Vulva postequatonal Uten divergrat Eggs 
embryonated'tn tUero 

Type apeeiea — Stegophorua aUXUne-poiana (Parona, 1901) n comb 
Stsgophoras steUss-polsris (Parona, 1901) n comb 

Synonyma — ffuttoeephalua ^eOae-polane Parona, 1901. Streptocara 
atellao-polana (Parona, 1901) Sknabm, 1916, Yaerta ^eUae-polana (Parona, 
1901) Gedoelst, 1919 
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Dtagnona — Stegophortu Helmet-hke cutioular Btruoture (F^gs 7 and 8) 
surrounding anterior end of body, 87 6it long, and denticulated on free 
margins, this structure not in form of a collarette around base of pseudo- 
labia as in Ysena, Streptocara, and Seuraita Extremities of body attenuated, 
the anterior more gradual than posterior Cervical papillae tncuspid, situ- 
ated at level of junction of buccal cavity with anterior portion of esophagus 
Nerve nng near equator of anterior portion of esophagus 
Male 5 to 6 mm long and 102ji in maximum width Buccal cavity about 
190/[i long Anterior portion of esophagus 400/i long and 16 to 20 m wide, 
posterior part 1 28 mm long and about 30 to 40 m wide Cervical papillae 
(Fig 8) about 180m from anterior end of body Spicules (Fig 9) very unequal 
and dissimilar, the longer 1 6 to 2 43 mm long, slender, enlarged proximally 
and pomted distally, with the posterior hatf, except tip, appearmg as a 
twist^ rope, the twistmg grading into a braided condition m the distal 
third, shorter spicule 65 to 100m long, shghtly curved and gradually narrow- 
mg towards tip Caudal alae relatively broad and long, supported by 4 pairs 
of preanal and 6 pairs of postanal papillae, the latter arranged as follows 
3 pairs just postenor to an^ opemng, 1 pair near tip of tail, and 1 pair slightly 
more than one-half the distance from anal openmg to tip of tail 
Female 12 to 16 mm long and 148m m maTiTniim width In specimen 13 
mm long, buccal cavity 200m long, anterior portion of esophagus 511m long 
and about 20 to 25m wide, postenor portion 1 38 mm long and about 35 to 
46m wide, cervical papillae 204m and vulva 7 05 mm from antenor end of 
body, position of latter mdicated by a sh^t cone-shaped prommence 
Vagma directed postenorly Amphildelphio Postenor extremity obtuse)^ 
rounded, curved slightly ventrad Anal openmg about 200m from tip of tau 
44m by 24m, embryonated tn utero 

Jlotla — Fulmarue glactalta glactaha, Thalaeaodroma pelagtca, Urta lomvta 
lonma 

Location Not stated, probably underneath tumc luung of gissard 
locality — Arctic region and Bntish Isles No specific locahty m arctic 
region was designated by Parona, the recent collections were mMe at Lat 
73 20N,Long 1726W andLat 7200N,Long 13 30 W , for Urto lomvta 
lomrta Lat 61 00 N , Long 32 10 W , for Fidmanuglaetahaglaeiahef accord- 
ing to the Bureau of Biological Survey Baylis (6) reported 5frepfocara7 sfsl- 
lae-polaru from the fulmar petrel {Fulmarue glaetdhv m the North Sea, and 
the storm-petrel {Thalaeaodroma pelagtca) in Norfolk, England 
The above redcscnption is based on specimens m the U S N M , Bureau of 
Animal Industry, Helminthological Collection, Nos 33233 and 33234 

Parona desenbed Htetioeephalue eteUae-polane on the basis of a smgle 
female specimen from the fulmar, Fulmarue glactalta, taken m the Arctic 
region very meagre illustrated descnption (taken from Cram (7) is as 
follows 

“Head'with two largelips and a'dilation m manner of a hood with denticu- 
late margm A tncuspid process a httle postenor to this dilation Male un- 
known Female 16 mm long Anus at caudal extremity, the latter obtuse 
Vulva at middle of body Eggs oval, containmg an embryo when deposited " 

The specimens exanuned by the present wnter which were collected from 
the same host and m the same general locahty as Parona's specimen, posseaa 
characters that identify it with the latter's species, Ht^toeephalue etettaa- 
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•puiaru has, therafote, been redescnbed from this additional material The 
erection of a new genus was considered necessary because of the abaenoe 
of a swollen bulla m the cervical region, such as la present m species of 
HtaitocephaluB, and because of the hebnet-like structure covermg ^ head, 
and the pecuhar structure of the posterior half of the long spicule, differmg 
from these characters m the genera Htatiocephaltu, Slreptoeara, and Yaena 

111 

The third lot of nematodes considered here consisted of a number 
of small and very dehcate specimens, both males and females, col- 
lected in May, 1930, by E B Cram from the gizzard of a king rail, 
RaUiu elegans, killed m St Mary’s County, Maryland These have 
been identified as Ysena coronata (Mohn, (8) 1860) Gedoelst, (6) 1019 
From this material, it is possible to furnish a more adequate descrip- 
tion than has been previously available 

Ysbbia coronata (Mohn, 1860) Gedoelst, 1010 

Synonyms — Spiroptera coronata Mohn, 1860, Htsltocephalus coronatus 
(Mohn, 1860) Skrjaom, 1916 

Diagnosis — Ysena Body slender, dehcate Oral opemng dorso-ventrally 
elongated, surrounded by 2 pseudolabia with 2 finger-hke outicular processes 
projecting anteriorly from tneir mtemal margm near the oral opemng (Fig 

10) Each pseudolabium bearing near its base 2 submedian papillae and an 
amphid Cephahc ornamentation m form of 4 posteriorly directed flaps, 
each flap divided mto 3 or 6 finger-hke processes (Fip 10, 14 and 15) Body 
shghtly constricted at base of head Cervical papillae (Fig 11) consisting of 
only a single tooth Buccal cavity long, cyhndncal Esophagus divided mto 
an anterior short and a postenor long portion 

Mole 8 to 9 5 mm long and 76ii m maximum width Buccal cavity (Fig 

11) about 68fi long Anterior muscular portion of esophagus 680fi, postenor 
glwdular portion 1 94 mm , long Nerve rmg surroundmg antenor portion 
of esophagus about 140m from anterior extremity Postenor extremity spi- 
rally coil^ (Fig 12) in a ventral direction, and gradually narrowing to a 
blimtly rounded point Caudal alae terminating shghtly antenor to tip of 
tail At least 8 pairs of caudal papillae 3 pairs of preanal and 6 pairs of post- 
anal (it IS possible that 1 or 2 additional pairs of caudal papiUae were ob- 
scured because of the extremely coiled condition of the postenor extremity) 
Spicules unequal and dissimilar, the lonpr about 300m long, relatively broad 
at the proximal end, shorter spicule about 88m long, knob^hke at proximal 
end, pomted at distal end 

Female 12 to 21 mm long and 85 to 94m m maximum width In a specimen 
measurmg 21 mm long, buccal cavity 85m long, antenor muscular portion of 
esophagus about 780m, postenor glandiUar portion 2,42 mm , long, nerve 
nng 146m and vulva 10 3 mm from antenor extremity of body. Postenor 
extremity (Fig 13) bent slightly dorsad, bluntly roundra Anal opemng 1 72 
mm from postenor end by 17m 

Hosts — Chloroeeryle amerteana ( syn , Akedo ommeana), RaUus eayennen- 
SM,andE elegans 

Location —Gtteard. 
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LoeciUy — South America (Brasil) and North America (United States 
[Marylwd]) 

Redeflonption based on Bpecunens in U S N M , Bureau of Animal In- 
dustry, Heunmtholosical Collection No 29839 

Drasche (9) figured (Figs 14 and 15) and described this species as fol- 
lows (translated) “Head with oval mouth opening Two large lateral bps, 
each divided mto 3 parts, the lateral ones bearmg small papillae Two pos- 
teriorly directed processes on each side of head, each process divided into 3 
finger-like projections Four submedian papillae Tail of male incomplete ** 
Because of the lack of knowledge concerning the number of caudal papillae 
possessed by the male, Drasche left this species m the genus Spiropiera as 
ongmally placed by Mohn He stated, however, that should the posterior 
extremity of the male of this species possess 4 preanal caudal papillae and 
unequal spicules, it would belong to the genus Histiocephalw Skrjabin (4) 
later reallocated the species to that genus, although statmg that its position 
there was doubtful According to the present accepted diagnosis of the genus 
Htaiiocephalus^ the cervical region is swollen mto a bulla consistmg of numer- 
ous longitudinal folds, this is not the case in Yaena coranaia 
The presence of only a single tooth on the cervical papilla differentiates 
this species from Y calif omxca which is said to possess cervical papillae 
with 3 teeth each, the male of Y calif orntca is as yet undesenbed, so that 
comparison of the two species is limited The generic diagnosis of Yserta 
must now be modified with respect to the cervical papillae, to designate 
them as each having 1 to 3 cusps, also as regards the position of the vulva, to 
designate it as being slightly pre-equatonal or shghtly post-equatonal 
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ZOOLOGY — Some Adxnana from Bering Sea and arcbc watera.^ 
OsKAB Carloren, Zoological Institute, Lund, Sweden (Com- 
municated by Mart J Rathbun ) 

At the end of 1933 I received from the Umted States National 
Museum for examination a small collection of Actmana taken by 
Capt. R A Bartlett in the course of his expeditions into arctic waters 
durmg the past decade As our knowledge of the Actmanan fauna 
m the Bering Sea and m the waters continuous with it is very im- 
perfect and every contribution to it interesting, I have taken the 
liberty of adding to the list of the National Museum collection some 
specimens from the Swedish expeditions to Kamchatka and the 
Aleutian Islands (designated in brackets with the letters R M ) The 
descriptions of several species, previously imperfectly exammed, are 
here somewhat extended One species, Ejnactx’t ntlen Torrey I have 
referred to a new genus, Cmdopus 

Family PTYCHODACTIIDAE 

1 Ptychodactis fatula App Mouth Kotsebue Sound, Alaska, Bartlett, 

1024, 1 specunen 

The discovery of this species north of Bering Strait is veiy mteresting as 
it has been taken previously only m Trondheun Fjord, north of Iceland and 
more recently m Malangen, Norway, at a depth of 350 m In 1021 (Acti- 
mana The Ingolf Exped ,8:12)1 stated that the throat is not so much re- 
duced as Appellof described it In fact the throat in the present specimen is 
1-1 6 cm long, the column, which is rather strongly contracted, 3 cm 

Family HALCAMPIDAE 

2 Halcamfa ABcnoA Carlgr. E of Alger Island, Alberdare Channel, 

Frans Joseph Land, Baldwm-Ziegler Expedition, 1001, numerous speci- 
mens 


Family CONDYLANTHIDAE 

3 Charisea saxicola Torrey Unalaska, Aleutian Islands m pools durmg 
the ebb, 3 specimens, Hult4n, 1032 (R M ) 

This species appears to be a Condylanthid, though it is not identical 
with Chanaea, as Stephenson (Quart Joum Micros Soc 66: 262 ) suggests 
The small specunens exammed, the largest bemg only 0 7 cm long, are httle 
smted to answering this question because the proxunal part of the body is 
mtroverted, but there seem to be rather distinct basilar muscles Also the 
fact that there are a few more mesenteries than tentacles m the greater 
part of the body would seem to place the species m the family Condylanthi- 

1 Published by pemusnon of the Secretary of the SmithaomaB Instttatiou Be- 
oeiyed March 19, 1934 
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das The sectioned speounen has 27 mesentenes, 6+6 pans and 3 unpaired 
of the third order, one on one side of the directive plane, two on the other, 
but only 22 tentacles Only the mesentenes of the first order are macrocne- 
mes The gonads, here ovanes, are only httle developed The nematocysts 
of the column are partly 16-24X4 Sft (pemcilh often curved), partly 14-17 
Xabout 2 bn, partly 12-13X1 mi those of the tentacles partly 17-21X3 5- 
4 6m (often curved), partly 16-19X2-2 5/t (very numerous) 

Family ACTINIIDAE 

4 Tsaua (Ubticina) fblina L var crabsicornib Cape Lisburne, Alaska, 

beach, H D Woolf e, 1835, 1 specimen, mouth Kotsebue Sound, Alaska, 
Bartlett, 1924, 1 specimen, 62® 15' 20' N , 167® 48' W , Stoney, 1884, 
2 specimens, 20 miles off Devil’s Mountain, Alaska, Bartlett, 1924, 1 
specimen , Wrangell, Alaska, 2 specimens, W Greenland, 70® 20' N , 
66® W , off Hare Island, 10-15 fms , McClain, 1884, 2 specimens, 
N E Greenland, Clavermg Island, 10-35 fms , Bartlett, 1930, 4 speci- 
mens, var conacea, Benng Island, L Stejneger, 1882-83, 1 large 
specimen provided with distmct, although somewhat introverted, but 
rather large verrucae Therefore, I think that the specimen may be 
conacea or possibly lubercuUUa, at any rate neither crasucomta nor 
lofotenna 

The discovery of a tuberculated form of Tealta at Benng Island is very 
interesting as showmg that m Benng Sea, as well as in the Atlantic, smooth 
forms occur to the north, tuberculated forms to the south 

5 Cribrinopbis similis Carlgr W Greenland, 70® 20' N , 56® W , 90 fms , 

McClain, 1884, 1 imperfect specimen 

6 Bunooaotib spiTZBimOBNSis Carlgr Greenland, Bartlett, 1 specimen 

7 Bunodactib btblla Verr Unalaska, Aleutian Islands, Hult^n, 1932, 3 

specimens (R M ) 

Vernll states, 1922 (Report Canadian Arctic Exped , 1913-18, 8 G, p 
112), that the number of tentacles may amount to 72, sometimes to 120 
'The present specunens are conmderabfy larger than those previously de- 
senb^ by me {1 c 1921, p 148) and had more tentacles One specunen 
which was examined more closely is provided with about 96 tentacles and 
mesentenes, and its sphincter is distmctly palmate circumscnpt 

8 Anthopleuba xanthograumica (Brandt) Saginaw Bay, Alaska, beach, 

W H Jones, 3 specimens, Wrangell, Alaska, 1916, 2 specunenB, Benng 
Island, L Stejneger, 1882-83, 1 specimen, Nikolski, Benng Island, L 
Stejneger, 1897, 3 specunens, Petropaulovsk, Kamchatka, stony 
beach, low water, Swedish exped , 1921, 1 specunen (R M ) 

The species is desenbed from Port Townsend by McMurnoh (Ann N Y 
Acad 14:36 1901 ), who, moreover, mentions that it occuib also at San 
Francisco It is possible that some of McMumoh's specunens belong to 
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zarUhoffremmtca, but some othen may be another species According to 
McMumch, Dr Calkins states “that evidences of multipheation by fission 
were not infrequent among the Port Townsend spemmens ” 1 have not 
found any mdication of such a reproduction The 5 specimens, taken from 
three loc^ties and examined by me are provided wil^ 96 mesenteries and 
about an equal number of tentacles Also the sphmcter seems to be different 
In McMurnch’s specimen they are palmate arcumscnpt, m our specimens 
they are pinnate and resemble the sphmcter of Ejnaclta rtttert, although the 



Fig 1 — Cnxdojnu ntUn Almost transverse eeotion of a protuberance showing the 
distnbution of the nematooysts (the black rods) Between the nematocysts in the 
middle of the protuberance are many gland cells 


mam lamella here is thinner Komai and Ikan (Records Oceanographic 
Works Japan 1 120 1929 ) mention xarUhogrammtca from Tanabe Bay, not 
far from the southernmost point of the mam island of Japan, but this may 
be another species, possibly Anthoplewa japontca Verr In our specimens, 
preserved in alcohol, the tentacles, includmg their apices, the oral disc, and 
the upper part of the column are greenish, the margmal sphaerules and the 
aotmophaiynx colorless, the pigment bemg situated m the endoderm I have 
more closely exammed a specimen the mesenteries of which are arranged 
6+6+12+24«48 pairs, 2 of which are directives All mesenteries except 
the directives are fertile, all or almost all perfect The pennons are consider- 
ably stronger than those figured by McMumch and remmd one of those of 
Ted%a fdina The panetobasilar and the basilar muscles are strong The 
marginal sphaerules are large m a specimen from Bermg Island, oorrespond- 
mg with the endooools as well as with the exocoels Meanwhile, the number 
and sue of the margmal sphaerules vary, as is common m species having such 
organs In another specimen they are smaller and more sparse, and m the 
two specimens from Kamchatka I could not find any. It is possible, however, 
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that thejr are present but very small and few m number The nematooysts 
of the margmal spherules m three specimens exammed are (60) 66-67, 55- 
68 , 55-69 X3 5-4 6(t, those of the lower part of the column (one specimen 
examined) 15-22X2-2 5/1, those of the uppermost part 14-17X15-2/1, 
those of the tentacles 17-22 X (2) 2 5/i (very numerous), those of the actmo- 
pharynx 23-26 X2 6/i 


Cmdopas, new genus 

Actmiid with broad pedal disc Column smooth, in the lower part, from 
the hmbus upward, provided with transverse and longitudinal rows of low 
protuberances square at the base and very close together The sides of these 
protuberances and the furrows between them form strong nematocyst bat- 
teries Sphmeter ciroumscnpt Tentacles rather short, comparatively numer- 
ous, as a rule arranged hexamerously Lonptudinal muscles of the tentacles 
and radial muscles of oral disc ectodermal Mostly 2 siphunoglsrphes Mesen- 
teries for the most part perfect, and more numerous than the tentacles 
Pennons of the mesenteries not strong, parietobasilar and baailar muscles 
strong Mesenteries of the first and second cycles probably sterile 

9 Cnidopus bitt&bi (Torrey) St Georges Island, Alaska, G D Hanna, 
1914, 7 specimens 7 Nikolski, Bermg Island, Stejnegcr, 1897, 1 specimen 

This species, desenbed and referred by Torrey (Proc Washmgton Acad 
Sci 4 3^ 1902 ) to the genus Eptadtt is here referred to a new genus for 
which I propose the name Cmdopw owing to the very numerous nematocysts 
present at the sides of the protuberances and between them m the lowest 
part of the column Torrey describes the exterior of the column in the fol- 
lowing manner “The body-wall is smooth, without true verrucae, though 
near the foot there may be ten or twelve rows of protuberances which 
shi^tly resemble them They are caused by transverse and longitudmal 
wnnkles and are of the same histological character as the rest of the wall 
They vary greatly in sise even in the same mdividual “ (See fig 6, pi 26 m 
Torrey’s paper) Our specimens show the same extenor, so that it is clear 
that we have to do with E rtUert Like Torrey's, our specunens are rather 
strongly contracted, wherefore it is probable that the protuberances, m our 
specimens arranged m 8-14 longitudmal rows, in the extended state have a 
more vesiole-like appearance The histological structure of the protuber- 
ances 18 , however, other than Torrey stated The sides of the protuberances 
and the furrows are provided with very numerous nematocysts standmg, as 
m the margmal sphaerules, very close together Only in the nuddle of the 
protuberances the nematocysts, espeinally the larger, are sparse or almost 
lackmg on some protuberances more than on others (Fig 1) There are two 
81188 of these nematocysts — unfortunately they are opaque, so that I cannot 
decide their structure — the larger of which reach a sise not observed by me 
m the vesicles of any one Actinud (mdudmg Phyllactids) except m the mar- 
gmal sphaerules The sise of the larger nematocysts vanes m 4 specimens 
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between 31-41X4 6^ju, (3&-41X4 5-5m, 83-41X4 5/t, 31-41X4 5-6m, and 
m the snxaller epeounen 31-36X4 B/i), Uie smaller between 17-30X3-3 5/i 
(22-26X2-2 5m, 21-26X2-2 6m, 10-24X2-2 6m. 17-22Xa]moBt 2 6 m m the 
smallest specimen) In the other parts of the column only the wmall nemato- 
oysts (17-24Xabout 2 6m) are present, although I observed m some maoei^ 
ated preparations a few larger nematoe 3 rsts, possibly stuck to the ectoderm 
The sphmcter is m all specimens pinnate mrcumscript, as is that figured by 
Torrey The longitudinal muscles of the tentacles and radial muscles of the 
oral disc are well developed and palisade-like arranged Three specimens ex- 
ammed have 2 siphonoglyphes and 2 pairs of directives One specimen more 
closely exammed has 192 mesenteries, but only 172 tentacles, thus the num- 
ber of tentacles is fewer than that of the mesentenes All mesenteries are 
perfect, except those of the last cycle and possibly some of the fourth Torrey 
stated that the mesentenes of the last eycle were stenle, all others fertile 
Although the strong contraction of the large specimen exammed makes it 
difficult to detemune exactly the distnbution of the gonads, 1 am able to 
state that the mesentenes of the fifth (the last i^ole), fourth, and partly 
those of the third cycles have ovanes, on the other hand, 1 have not obwrved 
any on the mesentenes of the first and second cycles The pennons of the 
mesentenes are rather thm, the panetobasilar muscles broad and rcachmg 
almost the margm, the basilar muscles well developed, oral and wiaTginMl 
stomata present Tlie nematocysts of the tentacles are in 6 specimens 
20-32X2 6m, 26-30 X 2 (2 6) m, 24-29 X 2m, 26-3lXahnost 2 6m, 19-29Xal- 
most 2 6m (in the smallest specimen) , those of the actmophsiynx 27-32 
X2 6m, 26-30X2 6m, 26-29X2 6m, 20-32X2 6m (m one specimen I find also 
some large nematocysts 20-36 X 4 &-6m, possibly stuck to the ectoderm) The 
peniciUi of the filaments are in one specunen 26-31X4 6-6m, the spirocysts 
of the tentacles 22-43 X2 6 — almost 3 6m, 22-41X3 6m (2 specimens ex- 
amined) 

Family ACTINOSTOLIDAE 

10 SroiiPHiA cocciNBA (0 F M ) Coal station near Cape Lisbume, Alaska, 
beach after 4 days of N W gale, H D Woolfe, 1886, 3 specimens, 
Saglek Bay, Labrador, Bartlett, 1926, 1 specimen 

11 Actinostola spitzbbbgensu Carlgr Mouth Kotsebue Sound, Alaska, 
Bartlett, 1924, 1 specimen, 20 miles off Devil’s Mountain, Alaska, 
16-18 fms , mud bottom, Bartlett, 1924, 2 specunens, Clavenng Island, 
N E Greenland, 10-36 fms , Bartlett, 1030, 1 specimen 

Family HORMATHIIDAE 

13 Hobhathia nodosa (Fabr ) Entrance to Fury A Hecla Straits, BafiBn 
Land, Norcross A Bartlett, 1933, 1 specimen, Saglek Bay, Labrador, 
Bartlett, 1926, 1 specimen, 70" 20’ N off Hare Island, W Greenland, 
2 specimens, Clavenng Island, H E Greenland, 10-35 fms , Bartlett, 
1930, 3 small specimens, Greenland, Bartlett, 1 specimen, 80" 22’, N W. 
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const of MoCIintook Island, Froni Josoidi Land, BoUinn-Zioglor 
Exped , 1902, 1 speounen 

13 Mbtbioiuii sknilb (L ) vor FiUBBiATUif St Michaels, Norton Sound, 
Alaska, £ W Nelwn, 1879-80, low water, 3 specunens, Unolaska, 
Aleutian Islands, Hult4n, 1932, 6 specunens (RM), Petropaulovsk, 
Kamchatka, Swedish Koinchatka Ehcped , 1921, 4 specimens (R M ) , 
Awatcha Bay, Swedish Kamchatka Exped , 1921, some small speci- 
mens (R M ) , Achomten Bay, Swedish Kamchatka Exped , 1920, 1 
specimen (R M ) 

Among the specimens from Unalaska there is a small one (0 6X0 6 cm ), 
the nematocysts of the aoontia of which are Penicilh 47-58 X about 5it, 
spirulae 47-57X3-3 5n In a small specimen of the variety dumthua of about 
the same sise as the variety margtnaium the penicilh of the acontia arc 40-50 
Xalmost 5 5n, the spirulae 38-50X3-3 5/i Thus it seems that also young 
specimens of margtnaium have larger nematocysts than dtanihua in the acon- 
tia (compare Carlgren, The OodUiaab Exped , 1928 Medd om Gr^nland 79' 
23-24 1933) 

ZOOLOGY — Neodiplostomum pncei nsp , a new tremcUode from a 
gull, Lotus novaehoUandiae ^ Wbndbll H Krull, Bureau of 
Ammal Industry (Communicated by Maurice C Hall ) 

The fluke described in this paper was obtained from an Austrahan 
silver gull, LaruA novaehoUandxae Stephens, which had been expen- 
mentally infected by feeding it fish, Fundulua dtaphanue dtaphanua 
and F helerochiua macrolejndotua, contaming metacercanae of the 
neascuB type The species appears to be new and for it the name 
Neodiplostomum pncei is proposed 

Neodiplostomum pilcei n sp 
(Figs 1-2) 

Description — Neodiplostomum Body small, distmctly separated by con- 
striction mto a forebody and hmdbody Forebody 1 2 mm to 1 6 mm 
(average 1 4 mm ) long by GOO^i to 6€5m (average 632m) wide, spoon-shaped, 
relative^ tb»n and leaf-hke, without glands and lateral sucking cups, 
hmdbody 650m to 880m (averan 748m) long by 410m to 620m (average 472m) 
wide, roug^ily cone to acom-^ped when bursa copulatnx is withdrawn 
Cutioula provided with fine spmes extendmg from anterior end to level of 
holdfast organ Oral sucker 37m to 60m (average 47m) long by 30m to 44m 
(average 38m) wide and subteraunol Mouth openmg into a short prepharynx 
about one-third as long as phanmx Pharynx 33m to 53m (average 43m) long by 
26m to 41m (average 33m) wide Esophagus twice as long as pharynx, bifurcatmg 
to form narrow, thm-walled oeoa extendmg to near levd of posterior end of 
posterior testis, oeoa ventral m position m hmdbody Acetabulum 66m to 92m 
(average 76m) long by 73m to 112i> (average 91m) wide, midway between 

> Beeeived April 17, 1984. 
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holdfast organ and anterior end of vitelline area Holdfast organ large, 
310m long when extended (Fig 2b), with median longitudinal el«ft when re- 
tracted Testes large, tandem, filling greater part of hmdbody, antenor 
testis 230m to 318m (average ^m) long by 295m to 426 m (average 387m) wide, 
transversely oval, posterior testis 280m to 300m (average 330m) long by 372m to 
470m (average 435m) wide, reniform, wider than long, somewhat larger than 
antenor testis Vas deferens broad and extending to near postenor end of 
postenor testis, expanding there and forming a voluminous, folded semmal 
vesicle filled with spermatozoa, discha^ng into genital atnum through a 



Fix 2 — IftodtpUMomum pnect (a) Buna copulatnx, axpanded, donal view, (6), 
eomplete speoimen flexed doreslly, showing expanded hold-fast organ 


short ejaculatory duct Ovary 110m to 140m (average 120m) long by 86m to 
122m (average 104m) wide, ventral, either to right or left of median hne, at, 
and usually overlapping postero-Iateral margm of antenor testis Oviduct 
ansmg on postero-dorsS face of ovary, contmumg m postero-dorsal direc- 
tion and uniting with Lanier’s canal, tunung, contmumg somewhat anten- 
orly, uniting with common vitelline duct, and then contmumg as obtype 
Laurer’s canal openmg dorsally m median line near level of postenor margm 
of ovary Mehhs’ gland large, surroundmg ootype Uterus volummous, with 
short ascendmg limb tunung at level of anterior testis and contmumg pos- 
tenorly as descending limb, extending m median hne ventral to all orgau 
except vitellana, and termmatmg at gemtal atnum Proximal portion of 
uterus usually filled with spermatosoa, and in stained and mount^ speoi- 
mens sometimes folded in such a way as to appear as a sphencal semmal 
reoeptaole equal in sise to, and opposite, ovary Vitellana ocwpyii^ oiM 
from rmddle of antenor body to end of postenor testis, vitelhne folbons 
extendmg dorstdly and ventrally m antenor body and m portion of postenor 
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body in front of anterior testis, and ventrally m remainiM part of posterior 
part of body, vitelline follioles in anterior part of body relatiYely small, and 
those in posterior part very large Common viteUine duct with mostly a 
dorso-ventral course, expanded to form a vitellme reservoir Eggs from pre- 
served flukes averaging 86 m long by 66 m wide, those from hving flukes 
averaging 92m long by 72m wide Details of bursa copulatnx shown m figure 
2a 

//osf — Larua novaehoUandtas Stephens (experimental) 

Location — Small mtestme 

DvitnbtUion — United States (Washington, D. C ) 

Type epectmena — U S N M Helm Coll No 32880, paratypea No 
32881 

This description is based on 25 of 80 specimens recovered from a single 
gull Some of the flukes were killed under pressure m corrosive acetic fixa- 
tive, and some were relaxed m cold water and killed without pressure, those 
fixed by the latter method being of greatest value for descriptive purposes 

Neodiploatomum pncet may be distinguished from the numerous other 
species of the genus by the position of the ovary which is posterior and 
lateral to the anterior testis In the species which have been described previ- 
ously the ovary is pretesticular 

The gull, m which the experimental infection was obtained, was hatched 
and raised m captivity m Washmgton, D C The natural definitive host of 
the parasite is not known The life history of this parasite will be given else- 
where 

ZOOLOGY — Two new apenea of Corophium from tite weat eoaat of 
Amartea ' Clarsncb R Shoemakxr, U S National Mu- 
seum (Commumcated by Mary J Rathbun) 

Recently while sorting amphipod material taken by Dr Waldo L 
Schmitt along the coast of Peru m 1926, I noticed an undescnbed 
species of Corophium which I here designate as Corophium baconi 

In 1927 the Pacifio Biological Laboratones sent to the Umted States 
National Museum some amphipods from Monterey Bay, Calif orma, 
amongst which was another species new to science which I here 
designate as Corophium calif omutnum 

Cmuphlum baconi, new species 
Figure 1 

Deacnption of male — ^Head with rostrum short and broadly tnangular, 
eye lobes broad, their front margm nearly straight and graduaUy passmg 
into side margm of head by a broadly rounding curve Anteima 1, first jomt 
about as long as second plus half of third, lower margin with one distal spme 
and two about one-third from the proximal end, though the third or proximal 

> Published by permisiion of the Secretary of the Smithsonian Institation 
eeived March 8, 1^, 



AUGUST 16, 1034 SHOEICAXEB* NEW SPECIES OF COBOPHlUll 


367 



Fig 1 — Conuphiunhaomi, new apeoies a, rostrum and eye lobee, 6, antenna 1 d*, 
lowing lower Bpiaei c, antenna 1 cf , top view antenna 2 0 , lower margin antenna 

?? n^wing two proximal spinee /, antenna 1 9 » ihowing lower apinee g, antenna 
1 9 Bbowmg the ooc^ional third lower spine A, antenna 1 9 , top view t, antenna 2 9 
hK manmbular palp and 9 h gnatnopod Id* m, gnathopod 2<f and 9 0 , p, 
peraeopod and 9 gi fourth and mth abdominal segments and their appendages 

spine 18 usually lacking in younger males, inner or median edge of jomt with 
two spmee near proximal end, flagelum with four jomts, the last of which is 
very small Antenna 2 short uid very robust, fourth jomt over tmlf as High 
as long with two lower distal teeth and one or two diort spmee on lower mner 
margm not far from the third jomt, fifth jomt with long, strong tooth very 
near center of umer side and a long downward-curved tooth on inner side of 
distal end of jomt, lower margm of fifth jomt and fiagellum provided with 



3S8 JOUBNAL or THV WABHINGTON ACADBMT OF BCISNOXS VOL 24, NO. 8 


groupB of very long setae Mandibular palp with first joint somewhat pro- 
duoed distalfy, second lomt sli^tly longer than first Onathopod 1, palm 
obhque and very broadly rounding, very finely serrate throughout and de- 
fined by a stout spme, dactyl overlapping pa^, and beanng a tooth and 
fine serrations on inner margm Dactyl of gnathopod 2 bearmg one tooth on 
inner margin and fine serrations between the tooth and proximal end Peraeo- 
pod 5 with sixth joint shorter than second Pleon segments 4 to 6 coalesced, 
but there is a sh^t marginal depression or notch mdicatmg the division be- 
between the^ourthand Sth joints Uropod 2 very short and equal m length 
to uropod 3, rami equal in length to peduncle and each bearing several long 
slender spines on outer margin Uropod 3, peduncle with outer margm pro- 
duced backward mto a broad rounding lobe which is armed distaUy with 
three long slender spines and three slender spmes arising from the upper sur- 
face, ramus not evenly rounding distally but somewhat obliquely truncate 
and beanng many long slender spines Telson forming an equilateral tn- 
angle with apex evenly rounding, the dorsal surface beanng the usual de- 
pression edged with recurved spmes, and also bearing a slender seta on 
either side near the base 

Length — This is a small species measuring only about 2 5 mm 

Deecnphon of female — The female resembles the male exeept in the an- 
tennae Antenna 1 usually bearing two spines on lower margm of first jomt, 
but younger specimens may bear a third smaller proximal spme, mner 
margm with two spmes as in the male Antenna 2, third joint with two spines 
on lower margm, fourth joint with three evenly-spaeed spmes on lower mar^ 
gm, and fifth jomt without spmes on lower margm 

Type — Male, taken off the coast of Peru, just north of Paita, October 8, 
1926, by Dr Waldo L Schimtt, while travellmg on the Walter Rathbone 
Bacon Scholarship Cat No 66871 U S N M 

This species is named for Mr Bacon m whose honor the scholarship was 
founded 

This species resembles C ocutum but differs in the following characters 
Antenna 2 m female has no spmes on lower margm of fifth jomt There is 
only one tooth on mner margm of dactyl of gnathopod 2 m either sex The 
division between the fourth and fifth plron segments is indicated by a shght 
margmal notch whereas m C acuium there is no mdication of this division 
Uropods 2 and 3 are equal in length, but m C a uropod 2 is longer than 3 

Besides the specimens taken by Dr Schmitt off Peru there are m the 
National Museum collection three male specimens from Venice, southern 
California, one male from Santa Momca, southern California, collected by 
Dr F C Clark, and one male from Albatross Station 3253, Benng Sea, 
June 14, 1890 

In one of the males from Vemoe, which is quite large, there are three 
proximal spines on the under margm of the first jomt of antenna 1 and three 
spmes on median edge The tooth on the fifth jomt of antenna 2 is longer and 
narrower than m the Peruvian specimens and is situated beyond the center 
of the jomt so that it does not oppose the large termmal tooth of the fourth 
jomt In the male from Bermg Sea there are three spines on the lower margm 
of fint jomt of antenna 1 The tooth on the fifth jomt of antenna 2 is jUBt 
sli^tly on the proximal side of the center, and the inside terminal tooth of 
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n* 2 —Coropfitum eali/ornMnum, new ipMiM. ni»l« tf, head and uienoM b. 
roatniin e, antenna 1, top view d, antenna 2, greatly enk^M e, mandibular palp /, 
gnathopod 1 g, gnathopod 2 k, peraeopod 1 *, peraeopod 5 


this joint IB short and blunt The notch on the margin of the pleon mdieating 
the division between the fourth and fifth joints is deeper and more notice 
able than in the southem Bpeoimens 


Corophium califonuanunii new species 
Figure 2 

JHafg — Roetruin very broadly triangular Eye-lobes rather long, curved 
downward and distally rounding Eyes oval, black Antenna 1, first joint is 
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long as second and third combined, armed on lower margm with five epmes, 
and on the mner proximal margm with four spmes, flagellum oompom of 
four jomts, the last very mmute Antenna 2 rather short for the genus, third 
jomt with two spmes on lower margm, fourth jomt with a row of five stout 
spmes on lower mar^, which is pr^uced distally mto a pronunent, slightly 
upward-curved tooth beanng two small teeth on its upper edge, fifth jomt 
very short, not reaohmg beyond the apex of the distal tooth of the fourth 

{ oint, and beanng on lower margm very near the distal end a pronunent 
)lunt tooth, the mner distal end of fifth jomt produced mto a long, jiomted, 
downward-curved tooth which is very nearly half the length of the fifth 
joint and reaches nearly to the distal end of first antennal jomt, flagellum 
shorter than fifth peduncular joint First jomt of mandibular palp not dis- 
tally produced Gnathopod 1, sixth joint not distally expanded, paJm rather 
narrowly and even^ rounding, finely serrate throu^out and defined by two 
stout spmes, dactyl slightly overlapping palm and beanng a tooth and fine 
serrations on inner margin Gnathopod 2, dactyl beanng two teeth on inner 
margin Peraeopod 5, sixth joint equal m length to second Pleon sements 
4 to 6 coalesced and slightly arched from side to side and not bounded later- 
ally by a raised ndge Telson a bttle broader than long with apex evenly 
rounding 

Length — Male, about 3 mm 

One specimen, the type, taken from holdfast of water-logged kelp dredged 
m 48 fathoms, in Monterey Bay, Cahfomia, by the Pacific Biological 
Laboratories Cat No 66880 U S N M 


PROCEEDINGS OF THE ACADEMY AND 
AFFILIATED SOCIETIES 

PHILOSOPHICAL SOCIETY 
1063rd IfSBTINO 

The 1063rd meetmg was hold m the Cosmos Club Auditonum, January 
!Mth, 1934, President Dbtden preaidmg 
Proqram H C Dickinson The meehanttm of matmal proeperUy — 
Less than a century ago a British smentist, James Prescott Joule, wrote a 
paper m which he stated clearly for the first time the fact that heat and 
work are equivalent to each other, thus establishmg what is known as the 
first law of thermodynamics 

Joule was not the sole discoverer of this ''law" but rather was the first one 
to establish it accurately among many scientists who were approachmg the 
same solution from various pomts of view 
About 60 years ago another scientist, J Willard Gibbs, professor at Yale 
University, was the first to formulate accurately the second law of thermo- 
dynamics Gibb's work was translated mto Gennan and not until 16 jrears 
later did Americans know its worth after German scientists had appreciated 
what It meant in the field of science 

Thus was laid the foundation for the modem scienoe of thermodynamics 
which IS the foundation of the world's present mwth m the production of 
power with all that this means m comfort and plenty 
Thermodynamics is a statistical science ana men have long known that 
its banc laws must apply in other fields National or world economics pre- 
sents statistical problems which are m some ways similar to thoee of thermo- 
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d 3 niflixuQ 8 However, few economists are famibar with the natural sciences, 
and few physicists and engineers have been mte rested in economics, so 
there has been heretofore httle chance of bndgmg the gap between the two 
sciences 

In the last few years, however, the economic convulsion of the world has 
turned the attention of many students of the natural sciences to economic 
cmestions Thus, as 100 years ago, so now is there a wave of thought focused, 
this time not on heal and work but on work and money Out of this thought 
there has emerged a new science to which we have given the name of econo- 
dynamtcB, a study of the basic laws of economics or, more specificaUy, of the 
relationship between work and money 
Some of the simdanties between the science of thermodynamics and the 
newer one of econodynamics are striking One starts out m each case with 
“conservation “ Conservation of matter and of energy are well known laws 
of nature “Conservation of money” paraUels them 
The last is, however, more complex, matter and energy are fixed by nature, 
money by men But it turns out that man must fix money so that the law of 
conservation holds, or else the money is no longer good money 
Similar comparisons hold for the first and second laws of thermodynamics 
The second law of econodynamics states that m any economic system (na- 
tion or world) m which men are free to spend their money, it is impossible 
continuously to maintam any price above the normal competitive level 
without suppipng money or work from outside the system 
The “law of supply and demand” defines what may be termed an econo- 
dynamic potential, showing m which direction price will move when either 
or both are changed 

To illustrate some of the subject matter of econodynamics, there has been 
designed and constructed a mechanical model known as an economosirator 
It was devised purely as a means of visualizing the ideas of scientists, en- 
gmeers, and others who have apphed this new type of scientific analysis to 
economic problems during the past several years It has proved illuminating, 
even to those who are famihar with the entire process 
The whole economic problem can be summed up m a few words There are 
three essentials in the problem hke pressure, volume and temperature for a 
gas, or current, voltage and resistance for electncity These are peyrolb, 
cQjntal^ and debin There is a oertam optimum relationship between them 
wbeh yields a maximum net national mcome and no one of them can be in- 
creased beyond this pomt without decreasing the net mcome and shortly 
decreasmg all three elements as the entire system starts downhill 
Almost the only new element in the ana^is is the fact, seemmgly shown 
now for the first time, that this optimum relationship is unstable Whm the 
system starts out of balance the result is to increase this unbalance The 
system, as it is depicted by the economonsirator, is such that a small sur- 
plus of savmgs must always go mto capital and debts or else prosperity will 
declme through depletion of capital If this surplus is allowed to continue, 
however, the system will be unb^anced m the other direction and prosperity 
wiU decline through an overburden of mterest on debts 
In the ordinary case of business cycles this unbalance goes only about so 
far and corrective forces bnng it ba<^ through the wipmg out of the surplus 
savings which have gone into capital and debts However, if the corrective 
forces which are mamly failures, defaults and foreclosures, do not go far 
enough, then the main instability of the system becomes apparent and the 
whole gradually collapses Once these factors are recognised, business cycles 
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and national declines oan be put under control by simple processes which 
have been worked out m some detail 
If both short cycles and economic declmes were prevented, it may be seen 
that nearly all the serious faults of the oapitahstic system would vanish The 
mam cause of international friction and war would disappear m the same 
way, as would unemployment and poverty, except that no one can ever ex- 
pect to have more than he oan produce unless some one else Rives it to him 
lAiUhor’a abstract ) 

The followmg i^ormal communication was presented 
F G Brickwkdde The vapor pressure of a sample of nearly pure molecu- 
lar deuterium m its sohd and liquid states was compared with the vapor 
pressure of ordmary hydrogen The foUowmg table is a brief of the results 


T 

20 38”K 
18 0 
14 0 


The Vapor Preasuret of 


Ordinary 

Deu- 


Hydrogen 

terium 


70 0 om of Hg 

20 

Boiling Point of Ordinary Hydrogen 

42 0 

12 

Triple Point of Deuterium 

6 4 

0 5 

Tnple Point of Ordinary Hydrogen 


(Author’s abstract ) 


1064tr mbetinq 


The 1064th meeting was held m the Cosmos Club Auditorium, Saturday, 
February 3rd, 1034, President Dryden presidmg 
Program P R Hei l The composition of harmonte motions — All cases of 
composition of harmonic motions may be divided mto two classes on the basis 
of energy considerations, designated respectively as conservative and non- 
conservative 

To the first class belong sound and light waves, to the second, altematmg 
electric currents and tidal phenomena In the conservative class the energy 
of the resultant must be equal to the sum of the energies of the constituents, 
m the non-conservative class this is not the case 
The conservative class may again be divided mto two groups In the first 
group the component runnmg waves move in opposite directions, m the 
second, they move in the same direction 
The pnnciple of superposition of amplitudes, apphed to the case of op- 
positely running waves, gives results consistent with the pnnciple of the 
conservation of energy, but applied to the case of sumlarly runnmg waves 
gives nse to a contraoiction In such cases composition must take place 
by addition, not of amphtudes, but of energies (Author’s abstract ) 
Discuseod by Messrs Dryden, Gibb, Tuckeruan, Curtis, Humphreys, 
Dickinson, and Hawkesworth 

H A Marmer Tides that foUow the sun — ^At most places the tide follows 
the moon m oommg later each day by about fifty mmutes on the averan 
On the basis of gravitation, this finds explanation m the fact that the tide- 
producing power of a heavenly body vanes directly as its mass and inversely 
as the cube of its distance from the earth Hence we moon plays the leading 
role in brmgmg about the tide 

There are some places, however, at which the tide appears to follow the 
sun rather than tne moon Tahiti m the Society Islands and Tuesday 
Island m Torres Strait are examples At these places high and low water 
do not come later each day by mty mmutes on the average, instead, the 
tide comes at about the same time d^r after day Such tides are therefore 
primarily solar tides 
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The existenoe of solar tides is explained in entirely different ways by each 
of the two theories that have been proposed for the mechaniam of the tides 
on our earth The progressive-wave theory — the older — regards the tides of 
the open ocean as progressive waves which are derived from the primary 
tide waves of the Southern Ocean Solar tides according to this theory occur 
at places where two progressive waves meet under the condition that they 
have approximately equal ranges, but differ six hours in time Under such 
conditions the lunar high water of one wave is neutrahzcd by the lunar low 
water of the other, and thus permits the solar constituent to become the 
predommant constituent Tides at such places therefore present the features 
of solar tides 

The more recent theory of the tide, known as the stationary-wave theory, 
conceives the response of the ocean waters to the tide-producing forces to 
consist of stationary-wa\ es, rather than progretisive waves Accordmg to 
this theory the dommant tides of the world arise from stationary-wave oscil- 
lations which arc set up and maintained m various portions of the oceans by 
the periodic tide-producing forces of sun and moon And since the periods of 
these forces differ, different portions of the oceans will respond in different 
ways, on account of resonance In other words the axis of oscillation of an 
oceanic system respondmg to the solar forces will not necessanly comcide 
with the axis of a lunar oscillating system 

On this latter theory, therefore, solar tides m the open sea are explamed 
as occurring m regions which he near the axis of a lunar osciUatmg system, 
but at some distance from the axis of a solar oscillating system The rise ana 
fall of the lunar constituent at such places is small, and this gives the solar 
constituent the opportunity to become the dominant constituent of the tide 
(Author’ 9 abatrart ) 

Discussed by Messrs Lif» bock, Tuckbbman, Hawkc bworth, Bittinobr, 
Hulbvbt, Humfhbevb, McNibh, and Hayl 

1065th haatino 

The 1065th meetmg was held m the Cosmos Club Auditonum, Saturday, 
February 17th, 1034, President Dbtden presiding. 

Program R J Seegab The phyatral nature of the chemteal bond — ^The 
speaker reviewed the historical development of our ideas concerning the 
nature of the covalent chemical bond and presented the mathematical 
theory of the ^antum Mechanics used m the calculations of the energy of 
two atoms held together by such a bond (Secretary’s abstract ) 

Discussed by Messrs Dbvoen, Hawkbsworth, Gibson, Maxwell, 
Huiifhretb, Tuckerman, and Hafbtad 

1066 th heating 

The 1066th meetmg was held jointly with the Waahmgton Academy of 
Sciences, m the ComoB Club Auditonum, Saturday, March the 3rd, 1934 
L B Tuckerman, president of the Academy presided 

The program consisted of an address entitled Remarks on catalysts by 
Jamds Franck, formerly director of the Second Physical Institute at the 
University of G5ttingen 

The abstract of this address will be published m the Pbocbbdinqs or thb 
Aoadbmt 

Diseuased by Messrs Mohler, Wulf, Humphreys, Tuckarman, L H 
Adams, and R E Gibson 
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1067th UBBTINQ 

The 1067th meeting was held m the Cosmos Club Auditonum, Saturday, 
March 17th, 1934, President Dbtdbn presidmg 

The program consisted of an address by J H Tayuib The process of 
generalization in mathematics as exhibited in the development of the Frenet 
formulae — Begmning with elementary considerations of the representation 
of pomts and directions m a three dimensional space, transformations of 
coordinate systems and the correspondence of pomts and directions were dis- 
cussed, and the Frenet Formulae then developed The three dunensional 
case was generahsed, and the same procedure earned through for an nr 
dimensional space representing n-vanable quantities or properties, and the 
more general, Frenet formulae for an n-dimensional space were denved 
(Secretary’s abstract ) 

Disoumed by Messrs Dbydkii^ Hawkeswobth, Dantzig, Tuckabman, 
Munk, Hopphan, Humphreys, Seeoar, Blake, Gibbon, and Seablbs 

1068th meeting 

The 1068th meetmg was held m the auditorium of the Cosmos Club, 
March 31, 1034, President Dryden presiding 

The program consisted of the fourth Joseph Henry Lecture This was 
given by Professor Oswald Veblan of Pnneeton University, on the subject 
of Spinors 

Tins lecture has been published in full m this Journal 21 281 1034 

Discussed by Messrs Hawkeswobth, Tuckerman, Dantzig, Adams, 
Seegab, Briggs, and Gish 

1069th meeting 

The 1060th meetmg was held m the Cosmos Club Auditonum, April 14, 
1934, President Dbyden presidmg ' 

Pi o^ram J W McBubney The indentation of asphalt tile — A formula 
was presented for relating the depth of indentation to the time durmg which 
a loaded sphere acts upon such a plastic body as an asphalt tile Data were 
presented showing the effect of varymg the diameter of the sphere and the 
load A portable instrument for mdentation testmg was desenbed The use 
of these test methods in technical specifications for asphalt tile was discussed 
(Author’s abstract ) 

Discussed by Messrs Dbyden, Bbigos, Lbdig, and Gish 

W G Brohbachak Altitude in airplane and balloon flight — In making 
an mtemational record for altitude m airplane and balloon flights the 
lowest pressure attamed is measured and not the altitude This pressure is 
probably the best simple measure of the performance of the airplane in view 
of the fact that the air temperature vanes but httle at the altitudes now 
necessary to break the unhrmted record for altitude The lowest pressure is 
convertM to altitude by means of the altitude-pressure relation of the 
F A I standard atmosphere which has been adopted mtemationally for 
such use 

A barograph is used to secure a record of air pressure against time It is 
mounted m the aircraft from an elastic suspension The trace is made by a 
stylus operatmg on a smoked chart of paper or alummum sheet Many baro- 
graphs contam an element for reoordmg the instrument temperature 

In this country the barograph is tesM at the Bureau of Standards The 
test consists essentialW in Bubieotuu the barograph to a flight history test, 
during which the concutions or the flight as to instrument temperature and 
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air pressure are reproduced The lowest indicated pressure is measured by 
a mercurial barometer of the altitude type 

Details of record breidcing flights are given m the following tables 

AIRPLANE FLIGHTS TO HIGHEST ALTITUDE 


PILOT COUNTOY 

DATK 

LOWLBT 

pni!,bauRi!. 

CURHbBFOND- 

INa lAl 




ALTITUDl. 




min Hk 

Feet 

J A Macready 

u s 

Kept 28, 1021 

178 

34503 

S Lccointo 

Frnnce 

Oct 30, 1023 

101 5 

36555 

J A Macready 

U S 

Jan 29, 1926 

146 

38704 

C C Champion 
St C Street t and 

U » 

July 25, 1927 

147 5 

38491 

A W Stevens 

U H 

Oct 10, 1928 

152 

37854' 

A Soucek 

U S 

May 8, 1929 

143 

39140 

W Neuenhofen 

Gomiany 

May 25, 1929 

120 

41794 

A Soucek 

TJ S 

June 4, 1930 

118 

43166 

C F Unwins 


Kept 16, 1932 

113 5 

43970 

G Lomoine 

Franco 

Sept 28, l‘K33 

109 

44822 


‘ By baiometiic foimula from preasuie ind tempeiature obseivations 30006 feet 
By camera method 19250 feet 

SEAPLANE FLIGHTS TO HIGHEST ALTITUDE 





LOWEBF 

PRf Sblllll' 

CORRFSPOMD- 

PILOT 

roiiNTni 

DATI 

INO FAI 

ALIITUDE 




mm Hg 

Feet 

S Leoointe 

France 

March 11, 1924 

225 

29462 

V Demnugeot 

France 

March 28, 1927 

215 

30479 

C C Champion 

U S 

July 4, 1927 

151 

37996 

A Soucek 

u s 

June 4, 1929 

147 

38560 

BALLOON FLIGHTO TO HIGHEST ALTITUDE 



(open gondola) 

LOWEBF 

PRESSURE 

rORRESPONO- 

PILOTS 

COUNTRI 

DATE 

INO FAI 

ALTITUDF 




mm Hg 

Feet 

Sunng and Rer- 

Germany 

July 31, 1901 

170 6(7) 

36424 

Bon 




(10800 m) 

H C Gray 

U S 

March 9, 1927 

235 

28510 

H C Gray 

u s 

May 4, 1927 

122 

42470> 

H C Gray 

u s 

Nov 4, 1927 

122 

42470* 


^ Not recognised as a record because Capt Gray jumped from balloon before 


■ Not recognised as a record Capt Gray was found dead in the gondola and it was 
ther^ore presumed that he did not navigate the balloon to a landing 
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HTRATOSPHERPJ BALLOON FLIGHTS 


PILOTS 

COITNTHY 

Picoard and 
Kipfer 

Belgium 

Piccard and 
C^osyiis 

Belgium 

Prokovieff, 
Birnbauni 
and God- 
oiinofT 

Rusbid 

Set Up and 
Fordney 

U S 

Fedossenko, 

Vasenko, 

Usiskm 

Kusbia 


(AtU/ior’s nb'ilrait ) 


OATK 

VOLUME 

OF 

BALLOON 


Cu ft 

May 27, 1931 

141,000 

Aug 18,1032 

500,000 

Sept 30,1033 

860,000 

Nov 20, 1033 

600,000 

Jan 30, 1934 

882,850 



CORRE- 

LOWEST 

SPONDING 

PRESSURE 

PAI ALTI- 


TUDE 

mm Hg 

Feet 

78 

61775 

73 

M153 


40-50 62300(r) 

49 5 61237 

— 72178(0 


DiHCUbsed by M(“isrs 
and Lldiu 


Dh^dln, Stihhon, Dickinson, Hawkksworih, 
1070ih mkkting 


The 1070fh moetiiig wis hold in fho Cosmos Club Auditorium, ^'.ly 12, 
1034, President Duidfn presiding 

The program for the evening consisted of an addn*ss, TAe thuniei itorm 
and itii flcdnrnl effe(ti, by B F J SenuNLANU of the Do Beers Institute of 
Pliysics and Mathematics, University of Cape Town, South Africa 

Little progress h.U) liocn made in the study of thunderstorm electricity 
until it was placed on a quantitative basis by Prof C T R Wilson and his 
school in 1019 1'he recent measurements of the electric moment of light* 
ning discharges give average values of alMiut 80 coulomb-kilomctem for this 
quantity It follows that the charge destroyed by a flash is of the order of 
20 coulombs It can then be deduceil without ambiguity that the potential 
difference developed by the average thundercloud is some billions of volts 
and that the contuiuous rate of generation of electrical energy is about 
3X10* kilowatts Approximately half of this is spent in the form m lightning, 
the lemainder being devoted to the supply of dissipation or leakage currents 
above and below the cloud These currents arc of considerable importance 
in that they appear to feed a positive charge from earth to upper atmosphere 
and thus to provide a satisfactory mechanism for the mamtonanoc of the 
permanent electric field which prevails all over the earth m fine weather 

In the discussion of the genesis of those currents —point discharge from 
the earth and cumulative ionisation in the upper air — certain interesting 
deductions emerge Thus the space charge above the earth makes it difficult 
for the field at the earth’s surface to reach values required for the mitiation 
of a hghtning discharge Again the thunderstorm should, as Prof Wilson 
has pointed out, be capable of producing considerable additional ionisation 
u the KenncUy-Heavuiide layer Experimental evidence on these questions 
supports the dMuctioiis made The thunderstorm origm of most atmospherics 
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and the application of this knowledge were briefly dealt with, together 
with the experimental evidence for the production by thunderclouds of an 
upward-movmg spray of penetrating elect ronb 
The preliminaries to the lightning discharge have recently been studied 
photographically by a Committee of the South African Institute of Klec- 
tncal Engmeers The discharges examined ha\e so fai all been from a 
negative cloud pole to the ground, the most frequent ease "J’'hoy reveal the 
presence of downward electron nio\ing avalanches and will, it is hoped, 
enable the mode of progression of such avalanches to be studied m detail 
on a large scale (Aufhoi \ absl7a<t ) 

Discussed by Messrs Gish, Mohllr, SiiiSUEE, White, Humphreys; 
Gibson, Tuckerman, and Bkiceweude 

F G Bru kwedde. Recording Secretary 


SCIENTIFIC NOTES VND NEWS 
Piepared by Saence Snmn 
Notes 

National Bureau of Siandanh — Dr L^man I Briggs, Director of the 
National Bureau of Standards, left Washington on Inly 6 for the balloon 
camp near Rapid City, South Dikola, to witnebb the strabisphcre flight 
under the auspices of the National Geographic Society and the U S Army 
Air Corps Dr BrigciB is chairman of the Atlvisory t'ommitlec for the 
Flight, appointed by President (Jrosvenoh of the National Geographic 
Society He has gi\en a great deal of tune to the plans for the flight, partio* 
ularly in connection with the scientific instruments carried 

Dr 11 T McNichoeas has rctiirnetl to his former work in the organic 
and fibrous materials division on X-ray iincHtigations of Ihe stiucture of 
fibers from farm waste 

Dr J II Dellingi-r, chief of the radio section, has enlisted the coopera- 
tion of owners of short-wa\e radio sets, m a world-wide imostigation to 
discover the origin of long-delay radio echoes IVo high-power high-fre- 
quency Htations are transmitting hpeeial signals to facihtale observations 
They arc GSB, Du\ entry, England, and HBL, the League of Nations star 
tion in Geneva, Switzerland GSB transmits a 1,000-cycle note on a fre- 
quency of 9510 kilocycles each Sun<iay, Tuesday and Thurbday, from 3 25 
to 3 55 A M , Eastern Standard Time and HBL transmits on 6075 kilocycles 
each Sunday, Wednesday and Friday from 0 00 to 6 30 a m EST The 
famihar round-the-world echo occurs one-seventh of a second after the 
original signal, Ihe time required for the wireless wave to circle the earth 
The long-delay echoes being studied may occur as much as three seconds 
after the primary signal 

An investigation of the paper used for Braille biniks for the bbnd has 
resulted in the discovery that use of paper with a maximum tensile strength 
produces Braille dots that stand up during a long life and do not crack and 
irntate sensitive finger tips of blind readers 

Bureau of Biological Survey — Changes m the Wildlife Bureau, including 
the oonsohdation of the Divisions of Game and Bird Conservation ana 
Predatory Animal and Rodent Control, and establishment of a Migratory 
Waterfowl Division and Public Relations Unit, have been announo^ 
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PiMtc Health Servtee — Headed by Dr Jambs P Leaks, veteran of the 
Service, a party of investigators including Dra E T Cbdbr, A G Gilliam 
and W P Dbarino has left for California to lend their aid m the great 
battle against infantile paralysis being waged in that state 

Fur over a year Dr W T Harrison of the U S Public Health Service 
has been working on a vaccine to give protection against infantile para^is 
He has already had "encouraging" results in protecting monk^ with the 
vaccine, but he is not yet ready to try it on humans The vaccine is made 
by a special technic which ofRciah of the U S Pubho Health Service are not 
wilbng to report at present 

Weather Bureau — Tieginnmg in July, the U S Weather Bureau will make 
routine weather observations by airplane on a much larger scale than here- 
tofore practiced From twenty different airports, pilots will make observa- 
tion flights to high altitudes, carrying a meteorograph which automatically 
records humidity, temperature, and pressure 

Nlwb Brilfs 

Giant map-makinq camera — The world's largest camera, 31 feet long 
and weighing fourteen tons, has just been placed in operation reproduomg 
nautical charts and airway maps So precise is the work of this huge camera, 
which resembles a railway trestle in structure, that cork pads and other 
vibration-damping provisions must be used to ehminate the slightest build- 
ing tremors, although it has been installed directly on the foundations of the 
new Department of Commerce building 

('apt R 8 pArroN, director of the US Coast and Geodetic Survey, 
states that this gigantic instniment will make it possible to photograph a 
complete chart on one negative, with a pnibable error of not more than two- 
thousandths of an inch Two years were devoted to its design, construction 
and adjustment, at a total cost of over 815,000 

In order to obtain the greatest accuracy possible, every available source 
of information was consulted from the designs of commercial copying 
cameras to reports of technical experts at the National Bureau of Stanaards 
The preliminary designs were prepared at the Sight Shop of the Naval Gun 
Factory 

Shnnk fiti with "dry tee " — Sohd carbon dioxide, popularly named 
"dry ice," may, at its temperature of —112 degrees Fanrenheit compete 
with heat in securing shrink fits for machine parts W H Swanqbr of the 
N ational Bureau of Standards, reports that machine shop practice may come 
to accept the new method of applying low temperature uistead of heat m 
shrinking metals When it is necessary to secure a metal band to a shaft, 
the usual practioe is to heat the band Expansion allows it to be shpped 
into place, and as it cools it contracts to a tight fit However, by "refng- 
erating” the inside part, or shaft, it can be shrunk matenally The band is 
slipped on and when the shaft warms to room temperature it expands agam 
to normal size, and a tighter fit is secured 

Personal Items 

Dr David White, emment scientist of the U S Geological Survey, was 
awarded the Boverton Redwood medal by the Institution of Petroleum 
Technologists m London This is the first time that the medal, hiidiest award 
of the Institution, has been given to an Amencan and only the second tune 
it has gone to a scientist outside the Bntish Edipire 
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PHARMACOLOGY — Remedies for cyanide poisoning in sheep and 
cattle' A B Clawson, II Bunyba, and James F Couch, 
Bureau of Animal Industry 

The treatment of eyamde or prussic acid poisomng is an important 
problem to the vetennanan Many cases of poisomng occur each 
year as a result of hvestock feeding on cyanogenetic plants such as 
wild cherry, sorghum, arrow grass, and the like Those plants that 
are capable of developing dangerous quantities of hydrocyanic acid 
under favorable circumstances are widely distributed and the problem 
of treating cyanide poisomng is not confined to a few localities, but 
IS a matter of national interest 

Recent reports of the beneficial results following the use of new 
remedies in cases of this kind have provoked considerable mterest 
as to their applicability to treatment undei practical conditions As 
most of the mformation available with respect to these remedies has 
been obtamed from experiments on laboratory ammals it was con- 
sidered desirable to secure data concermng their effectiveness with 
larger animals This paper reports the results obtamed m the first 
two senes of expenments in wluch sheep and bovines were the species 
used 

The experimental ammals used had been kept under observation at 
the Experiment Station of the Bureau of Animal Industry, Bethesda, 
Md , for a sufficient penod to establidi knowledgp of their healthy 
condition. Some of the animals had been used previously m other 
experiments, but at the tune of these studies were normal Except 
No 1299, all of the sheep had been used In either anthrax or black- 
leg immumty tests and certain of the cows had been the objects of 
mastitis stuiLes. 

The remedies used had previously been the subject of studies by 
other workers in this field Lang (8) m 1895 studied the antidotal 
> BMeived M»y 8, 1934 


869 
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action of sodium thiosulphate and other sulphur compounds m dogs 
and rabbits and found the first-named salt the most effective His 
results showed that there is a great vanation in effectiveness when the 
method of administration of the poison and antidote are vaned 
Hug (5), Turner and Hulpicu (11), and Forst (4) reported antidotal 
properties in sodium thiosulphate, but Hug considered it less effective 
than either methylene blue or sodium mtnte The sodium thiosul- 
phate used in our expenments was analytical reagent grade and was 
tested for identity and punty 

Methylene blue was found to be an antagonist of hydrocyomc acid 
in white nuce by Bahlin (9) in 1926 Confirmation was obtained m the 
work of Eddy (3) on dogs and there has smce been a large number of 
reports on the remedial value of that substance Trautman (10) as a 
result of an extensive study of methylene blue as an antidote to 
gaseous hydrooyamc acid poisomng m nuce, gumea pigs, and rabbits 
reports "The average of results indicated no advantage in favor of 
the treated animals ” Hug (5, p 519) found methylene blue less 
effective than sodium nitrite The methylene blue used in our expen- 
ments was the medicinal grade tested for identity and punty 

Sodium nitrite was proposed by Ilug (5, p 89) in 1932, who found 
it supenor to methylene blue and sodium thiosulphate in dogs and 
rabbits This salt has been used with considerable success in experi- 
mental cyamde poisomng of sheep and cattle by Fitch and his co- 
workers (personal commumcation) in Minnesota Hug and Wendel 
(12) independently conclude that the mode of action of sodium mtnte 
18 to t onvert part of the hemoglobin of the blood into methemoglobin, 
which then combines with the cyanide and forms a relatively non- 
toxic compound In support of this hypothesis both investigators 
have demonstrated that methemoglobm itself acts as an antidote in 
cyamde poisomng The sodium nitrite used in our study was of 
analytical reagent grade tested for identity and punty The solutions 
used were freshly prepared for each experiment 

Sodium tetrathionate was found by Chistom and Foresti (1) to 
protect against doses of potassium cyanide not much m excess of the 
m 1 d. Draize (2) found it more effective than methylene blue The 
sample used by us was prepared according to the method of Elo- 
bukoff (7) 

The use of a combination of sodium thiosulphate and sodium 
mtnte was suggested by the knowledge that these substances are 
thought to counteract the poisonous effects of oyamdes m different 
ways, the mtnte through methemoglobin formation and the thio- 
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sulphate by converting the cyanide into thiocyanate Since the 
quantity of hemoglobin that can safely be converted mto methemo- 
globm for antidotal purposes is strictly liimted by the minimal quan- 
tity of hemoglobin that is necessary to carry out the normal trans- 
portation of oxygen to the tissues, there is an upper hmit to the dose 
of nitrite that can be administered with safety Sodium thiosulphate, 
which does not convert hemoglobin into methcmoglobin, and which 
does not react chemically with sodium nitrite, would serve to in- 
crease the effectiveness of the antidote without increasing its toxicity 
After several expeiiments had been made on bo vines and had demon- 
strated the superiority of the combination of remedies a paper by 
Hug (6, p 711) was received in which, working with rabbits and dopi, 
he clearly demonstrated the effectiveness of the combination * 

For the purposes of the expenments reported in this paper the 
cyamde was given in the form of a freshly prepared solution of 
potassium cyamdc The specimen of salt used was of analytical re- 
agent quality and analysis showed it to contain 08 12 per cent KCN 
The cyamde was given by drench and the remedies given by intra- 
venous or mtraperitoneal injection except in two instances 

SYMPTOMS OF POTASSIUM CYANIDE POISONING 

The symptoms of hydrocyamc acid poisoning have been described 
in various publications dealing with poisons, materia medica, and 
other subjects The series of experiments earned out by the writers 
has furnished some detailed information regarding the sequence of 
the different symptoms, which it seems advisable to point out 

It IS well known that an appreciable time elapses between the 
giving of potassium cyanide and the appearance of perceptible symp- 
toms In the cases w^ch form the basis for this paper, this time did 
not differ particularly with the two classes of amnuJs For the cattle, 
the time vaned from 0 5 nunute to 2 5 minutes, and averaged 1 1 
minutes. The longest time was for an animal given a small dose and 
which was given the material in the shortest time With the sheep 
the tune varied between 0 5 nunute and 2 mmutes, and averaged 1 5 
minutes 

In the different experiments, from 0 5 minute to 2 minutes were 
required to give the drench The elapsed time between giving of the 

■ Since thu raper wm prep&red a report by Chbn, Rosb, and Glowm (Proo 
Soo Exp Biol Med 31 250 1033) has been received in which these authors show 
that the oombinatioo is very effective against potassium cyanide poisoaing in dogs 
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potassium cyanide and the appearance of symptoms was taken from 
the completion of the drenching 

In practically all cases the hrst indication of symptoms was an 
acceleration in rate and an increase m the depth of the respiration In 
some instances, at the same time the animal appeared to be anxious 
as though apprehensive that something was not quite nght 

In very mild cases, even when nothing was given to counteract the 
poison, the effect disappeared within a few minutes Three poisoned 
cattle appeared to have entirely recovered within seven minutes after 
the cyanide was given In two cases, a somewhat accelerated and 
unusually deep respiration and a somewhat increased pulse rate were 
all that were abnormal The third cow, in addition, became very 
nervous, hypersensitive to movements, sounds, or other stimuh, and 
her pupils were considerably dilated She also showed a slight leg 
weakness and appeared to be frightened Two sheep, given small 
doses, apparently weie entirely recovered in thiee and five minutes, 
respectively, after bemg given the cyanide In the latter case, the 
pulse became very fast and there was slight spasmodic jerking of the 
muscles of the shoulders The doses of hydrocyanic acid given these 
ammals varied from 0 441 to 1 102 milligrams per kilogram of body 
weight The smaller dose caused only a slight increase in the pulse 
rate of a cow 

When more seriously poisoned the rate and depth of the respiration 
rapidly increased and frequently culminated in spasms and dysp- 
noea In one cow, spasms developed in mne nunutes In the other 
( attle spasms developed in five of the eleven cases and appeared in 
from 1 5 to 5 minutes, or an average of three minutes after the cya- 
nide was given With the exception of one case in which the notes are 
not dehnite, all the cases which did not have spasms were either hght 
cases and recovered, or were given remedial treatment In the one 
untreated fatal cattle case m which spasms developed, the spasms 
occurred at intervals for eleven minutes 

In the sheep, spasms of greater or less intensity developed m 22 
of the 37 cases of poipomng. They occurred m from 1 to 14 minutes 
after the cyamdc was given, or in an average time of 4} nunutes In 
some instances the duration was very short, consistmg of a few spas- 
modic contractions. In some, they lasted for 7 to 0 minutes, while one 
animal had spasms which occurr^ at mtervals for 51 minutes Aside 
from two cases of the kind, the average duration was approximately 
2} nunutes 
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The spasms vaned considerably, some consisting of more or less 
violent kicking, and some opisthotonos, while in other cases there were 
violent tetanic contractions of the legs and body muscles, these 
usually being accompanied with jerky movements of the eye balls or 
rolling of the eye ball downward At this stage, in the cattle cases, the 
jugulai vein was very prominent and evidently engorged with blood 
This, together with the blanching of the teats, would appear to in- 
dicate a contraction of the peripheral capillaiies During this period 
the venous blood was a bright rod in color 

At approximately the same time that spasms developed, the res- 
piration became labored or dyspnoeic and much slower than during 
the period of stimulation As experimental treatments were given 
many of the poisoned animals duiing the peiiod of spasms or very 
shortly theieafter, these animals ean not be used in eonbidering the 
progressive changes that occuiied after that time Only one untreated 
cow showed evidence of dyspnoea This lasted foi 43 minutes, or up 
to about two minutes before the animal died 

In SIX sheep which recoveied, the period of dyspnoea lasted for 
from one to three minutes following which the respiration became 
easier and the animal gradually improved In eight fatal cases, the 
dyspnoea lasted for fiom 11 to 38 imnutes, oi an average of 17 nun- 
utes In other words, when dyspnoea continued foi moic than thiee 
minutes, the ammals usually died One sheep was an exception 
On two occasions, this animal had several lepcated periods of weak- 
ness, spasmodic muscular jerking, trembling and mild dyspnoea 
These occurred during periods of 1 hour and 20 minutes on the hrst 
occasion and 1 hour on the second The sheep recovered from both 
cases of poisomng 

During the period of dyspnoea the respiration varied gieatly in 
rate At times, it resembled panting, and at othci times it was very 
deep, irregular and the expiration very much forced, while in other 
cases the animals were gasping for breath In some cases it was more 
or less intermittent, being held for several seconds at a time In mild 
cases the panting oi labored respiration became less and less pro- 
nounced and then the animals passed into a recovery period In fatal 
cases, it grew less deep and the periods between respiratory move- 
ments usually increased in length until the breathing ceased alto- 
gether. During this period the membranes were usually more or less 
cyanotic and the blood as seen in the eye veins, dark in color 

The period of dyspnoea was practically coincident with a severe 
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weakness and depression, the animal being stretched out on one 
side The eye reflex when noted was apparently normal and the 
animal usually kicked occasionally, or there was some trembhng of 
the surface muscles Considerable blood and watery hqmd came from 
the nostrils and mouth of two of the cattle dunng this period Both 
animals died 

The period of recovery in the two cattle given hght doses was 
very short Within 7 minutes m one case, and 10 nunutcs m another, 
after the cyamde was given, the animals appeared to have entirely 
recovered Both weie mild cases of poisoning Some of the poisoned 
sheep recovered within a few minutes, while others were ill from 30 
minutes to a few hours, depending on the seventy of the poisoning 
Foi all the sheep that recovered without the use of remedial treat- 
ment, the pieriod of illness varied from foui minutes to something 
more than 2 } hours The exact duration in the longer cases is not defi- 
mtcly known In one fatal cattle case which did nut receive any leme- 
dial measure, the ammal was sick for 42 minutes The sheep died after 
from 11 to 55 minutes of illness, the average time for the cases in 
which the notes aie definite being 33 minutes 

LESIONS IN THE CATTLE 

Autopsies weie made on four of the five cattle that were fatally 
poisoned None of the sheep were autopsied In all the cattle the blood 
and the muscle tissues were very dark red in color On being allowed 
to stand exposed to the air the blood, especially, soon became a 
bright red and resembled arterial blood The lungs of one of the 
animals. No 1267, were very severely congested and edematous A 
considerably quantity of bloody and frothy liquid flowed from the 
mouth of this ammal wh Je it was in the latter stages of its illness This 
apparently came from the lungs The lungs of two of the other 
ammals. Nos 1264 and 1266, contained somewhat more blood than 
IS usually present m nonnal cattle This was not sufficient to call con- 
gestion however. Some bloody hqmd flowed from the mouth of one 
of these animals, No 1264, just l^fore death In the trachea of No 
1265, between the longitudinal folds of the mucosa, there were prom- 
inent hemorrhages which extended a short distance into the bronchial 
tubes Petechiae were similarly present m the tracheal mucosa of No 
1267 This was the ammal with the severely congested lungs Aside 
from a few petechiae on the surface of the ventricles of No 1264 and 
a shghtly congested mucosa of the 4th stomach of No 1267, the other 
tissues appeared to be normal 
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TABLE 1 — DoflBB, Galoulatid as Htdroctanic Acid, Given to Sheep and the 
Effects Pboducbd when no Remedies were Used 


Date 

Anunkl No 

Dqm Even mi 'ki nod effeot 

No ^ert 

flymptomi 

hiok 

Vtrv nek 

Dmth 

1033 







Oct 3 

1308 

1 





4 410 

“ 6 

1315 





3 307 

“ 10 

|g| 





3 307 

“ 2 
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2 040 

“ 2 

1302 
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2 125 

“ 10 

1310 




2 425 


« 2 

1307 




2 315 

“ 2 

1301 
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2 136 

“ 10 
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2 316 



- 10 ^ 

1300 



2 115 



“ 0 

1310 




2 205 


« 2 

1300 




2 205 


“ 2 

1300 



2 205 



“ 6 

1310 



2 002 



• 3 

1312 





1 704 

“ 5 

1314 


I 704 




6 

1313 


1 643 




- 6 

1313 


1 543 




“ 3 

1414 


1 323 




• 5 

1300 


1 102 




Nov 10 

1209 


0 992 




Oct 8 

1313 

0 882 
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TOXIC AND LBTHAL DOBBS OF HYDROCYANIC ACID FOR BHBBP 

AND CATTLE 

In order to estabbsh a basu on which to judge of the efficacy of 
remedial measures, various quantities of potassium cyanide were 
given and the subsequent effects allowed to take their natural course 
unmodified by remedies of any kind The doses which were figured 
as miUigrams of HCN per kilogram of the animal’s body weight varied 
from 0 882 milhgram to 4 41 milligrams per kilogram The various 
doses as given to sheep are shown in Table 1, and those to cattle in 
Table 2 As shown in the tables the cases of poisomng were grouped 
into classes on the basis of the seventy of the illness The degree of 
illness 18 mdicated by the terms “symptoms,” “sick,” “very sick,” 
and “death ” Among those classed as showing “symptoms” were in- 
cluded cases in which the respiration was distinctly stimulated and 
in which evidence of uneasmess or weakness developed. These am- 
mals were able to remain on their feet The “sick” animals developed 
marked dyspnoea, and m some cases opisthotonos or nuld spasms 
They became too weak to stand throughout the illness, but did not 
he stretched out on their sides Those animals which went into a coma, 
developed pronounced spasms, or were l 3 ring stretched out on one 
side in a more or less comatose condition for some minutes are classed 
as “very sick.” 

The various doses given to sheep and the severity of illness of each 
case arc shown in Table 1 

The results establish, fairly closely, the minimum toxic and lethal 
doses for sheep, when the cyanide is given as a drench and under the 
conditions accompanying these experiments As symptoms were 
produced by 0 902 nuUigram per kilogram of ammai weight calcu- 
lated as hydrocyanic acid, and by all larger doses, and as 0 882 milh- 
gram was without apparent effect, 0 992 can be taken as close to the 
minimum toxic dose 

In one case, 1 764 milligrains per kilogram killed. In comparison 
the same dosage m another case produced only symptoms and in 
other cases sheep survived doses as high as 2 424 nulUgrams per kilo- 
gram The small dose of 1 764 on the basis of other results appears 
erratic and may indicate an error. Two sheep were fatally poisoped 
by 2 315 miUigrams per kilogram. Although one animal survived a 
shghtly larger dose, the results in general appear to indicate that this 
figure is very close to the mimmum lethal dose and for the purpose 
of this paper is so considered 
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Although fewer of the experiments with cattle than with sheep 
furnish data regarding the degree of illness caused by different quanti- 
ties of hydrocyanic acid, they furnish some evidence regarding the 
mimmum toxic and the imnimum lethal doses 

The smallest quantity which produced definite symptoms was 0 882 
milhgram per kilogram of animal weight Following a dose of one half 
of this quantity or 0 441 milhgram the pulse was somewhat acceler- 
ated No other evidence of effect was noted and it was thought the 
pulse effect might be due in part at least to other causes As the dose 
of 0 882 milligram caused very definite symptoms, consisting of ac- 
celerated pulse and respiration, nervousness, trembling and shght 
weakness, it would appear that for cattle the minimum toxic dose is 
somewhat less than 0 882 milhgram, but more than one half this 
quantity 

A dose of 2 315 milligrams, or the minimum lethal dose for sheep, 
killed a cow and was thought by the observers to be somewhat more 
than would have been necessary to produce fatal results with the 
ammal used in the experiment In fact, one cow, not shown in Table 
2, was made very ill on 2 042 milhgrams and it was thought she would 

TABLE 2 — DoasB, Calculatid as Htdboctanic Acio, Givin ro C\ttlb and tbs 
Sevesity or Illnehb Fhoouced when no Rehedy wab Used 




AhohINo 

Don ciw iBC/ki tod wtnntf of effeot 


Not Bide 

QgraipionM 

SMk 

Vary Hok 

D«rtb 

1983 
Dec 4 

1267 





2 316 

Nov 

17 

1268 


1 021 




Nov 

38 

1267 


002 




Nov 

28 

1266 


882 




Nov 

28 

1265 

0 441 






have died had remedial measures not been taken Apparently the 
mimmum letal dose then is close to the latter quantity Both the 
mimmum toxic and the minimum lethal doses appear to be shghtly 
less for cattle than for sheep 

RXMBDIBB TTSBD AND THB BB8ULT8 OBTAINBD 

As previously stated several substances have been used by vanous 
mvestigators to coimteract the effects of hydrocyamc acid on 
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Sodium nitnte 

Cuttle 1203 2-28-33 2 042 1± 10 per cent 20 Intravenoua 
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thiosulphate 

Cuttle 1265 ll-17<-33 4 084 2 20 per cent and 

sodium nitnte 
20 per cent 








































































TABLE 3 (Concluded) 
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Two or more experiments were tned either smgly or in combmation, 
with each of the following methylene blue, sodium thiosulphate, 
sodium tetrathionate, and sodium mtnte Methylene blue was used 
with two sheep only. In each rase it was given intraperitoneally 
All remedies were given to cattle intravenously The cyanide was 
administered as potassium cyamde 

It was desired to obtain information as to whether the remedies 
themselves acted by chemical transformation with the cyanide Two 
sheep were given mixtures by mouth One received a dose containing 
1 42 m 1 d of the cyanide mixed with 10 cr of 10 per cent sodium 
tetrathionate solution and the second received a dose of 1 42 m 1 d. 
of cyanide mixed with 20 cc of 10 per cent sodium nitrite solution 
In ^th cases the animals became sick and exhibited typical early 
symptoms of cyanide poisomng Both, however, soon showed im- 
provement and recovered in a short time The experiments indicated 
that the antidotal action of the remedies had taken place in the 
organism and that, therefore, the antidotal action is physiological 
Had the remedy reacted completely with the cyamde in vitro the 
sheep would not have exhibited any symptoms of poisoning 

The substances used as remedies, togcthei with the results and 
other data, are given in Table 3 In the opinion of the observers, 
several of the ammals that died would probably have lecoveied if 
additional remedial measures had been used to support the experi- 
mental treatment 

Methylene blue 

Two sheep, each given 3 307 milligrams of hydrocyanic acid per 
kilogiam of body weight or 1 42 times the nunimum lethal dose, were 
treated with intrapentoneal injection of a 1 per cent solution of 
methylene blue One given 30 cc 3 minutes after the prussic acid was 
given, and m the spasm stage of the illness, died In this case it was 
not apparent that the illness was altered by the methylene blue The 
second sheep was given 50 cc of methylene blue solution intrapen- 
toneally 4 5 imnutes after the cyamde was administered and re- 
covered In these cases 50 cc of 1 per cent methylene blue given 
intraperitoneally protected against 1 42 times the lethal dose Three 
and one-half imnutes after the methylene blue was given, the animal 
showed marked improvement and thirteen minutes later it got up 

Sodium tetrathionate 

Of three sheep treated with sodium tetrathionate, one recovered 
and two died The one which recovered was given a quantity of cya- 
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Hide equivalent to 1 42 tunes the minimum lethal dose to which had 
been added 10 cc of a 10 per cent solution of sodium tetrathionate 
The two substances were mixed and given together as a drench The 
sheep went through the early symptoms of hydrocyamc acid poison- 
ing, but these did not reach the spasm stage The illness was mild 
and within 13 minutes the sheep had completely recovered 

In one case 20 cc of a 10 per cent solution of sodium tetrathionate 
given intraperitoneally failed to protect against 1 42 lethal doses of 
the cyanide and in another case 30 cc failed to protect against 1 66 
lethal doses In one of these cases 3 5 minutes and m the other 5 
mmutes elapsed after the cyanide was given before the first injection 
of the remedy was administered In these cases the sodium tetrathio- 
nate did not appear to be very effective as a remedy Both animals 
had reached the spasm stage of illness and were prostrated when the 
tetrathionate was administered 

Sodium thiosulphate 

This was tried experimentally with one cow and three sheep 
Twenty cc of a 10 per cent solution given intravenously to a cow 6 
minutes after the cyanide was administered and 1 5 minutes after 
convulsions started protected the animal against 1 39 lethal doses 
Improvement was noted in the ammal’s respiration within 1 5 nun- 
utes after the thiosulphate was given One hour later the cow was 
looking bright and restmg comfortably She did not get to her feet 
for some hours later 

With one sheep 10 cc and with another 20 cc of a 10 per cent solu- 
tion given intraperitoneally protected against 1.42 lethid doses when 
administered 2 and 3 mmutes respectively after the cyamde was 
given In a third case 20 cc of the thiosulphate protected against 
1 62 lethal doses This was given 3 nunutes after the acid was given 
These three sheep were down on their sides and one of them, sheep 
1310, was having spasms at the time 

Sodium thiosulphate under the condition of the experiment pro- 
tected against 1 30 lethal doses of hydrocyamc acid in cattle and 
1 62 lethal doses with sheep It was, however, given dunng the early 
stages of the illness or before the evidences of respiratory paralysis be- 
came pronounced 

Sodtum ntirUe 

Another substance used expenmentally as an antidote for hydro- 
cyamc acid poisoning was sodium mtnte This, in a 10 per cent solu- 
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tion, waa used intravenously on two poisoned cattle cases and as a 
drench or intrapentoneally with six sheep 
A cow given one lethal dose of cyanide recovered when given 20 
cc of a 10 per cent solution of the nitrite In this case the nitrite was 
not given until ten minutes after the oyamde was administered or 
until the cow was down on her side and kicking spasmodically The 
followmg day this animal was given 1 5 lethal doses of cyanide and 
21 minutes later treated with 20 cc of 10 per cent sodium nitrite solu- 
tion given intravenously At the time the nitrite was given she was 
prostrate on one side, the pulse was fast and beginning to grow weaker 
than it had been No beneficial effect from the mtrite was noted She 
died very shortly after the mtrite was administered 
One sheep given as a drench 1 42 lethal doses of cyanide to which 
was added 20 cc of 10 per cent sodium nitnte developed the early 
symptoms of cyanide poisoning The sheep became weak and went 
down on its side She began to improve almost immediately and in 10 
minutes after falling and 12 minutes after being drenched she had 
apparently almost completely recovered 
Two sheep given 1 42 lethal doses of cyanide and later given intra- 
pentoneal injection of 10 per cent sodium nitrite recovered In one 
case the nitrite was adnumstered in two doses of 5 cc , one in 3 nun- 
utes or just after the sheep fell, and the second in 6 minutes after the 
cyamde was adnumstered The second sheep was treated with a single 
dose of 10 cc of the nitnte solution This was given 11 minutes after 
the sheep was drenched with cyamde, or 8 nunutes after it went 
down on its side At this time the paralytic effects of the cyanide on 
the respiration were beginmng to be apparent 
When given ten minutes after 1 66 lethal doses of cyanide were 
adnumstered 10 cc. of a 10 per cent solution of sodium nitnte failed 
to save the animal. Similarly 20 cc of the nitrite failed to save two 
sheep that had been given 1 9 lethal doses each of cyamde even when 
the first half of the mtnte was administered shortly after the animal 
became ill In one case 10 cc was administered in 2 minutes and a 
second 10 cc was given to the sheep in 25 nunutes In a second case 
the first 10 cc was given in 8 minutes and the second 10 cc m 0 
minutes Both sheep died 

Sodium thioauiphate and sodium nitnte combined 

As sodium thiosulphate and sodium mtnte have different actions, 
both substances were admmistered to five poisoned cattle In these 
cases 20 per cent solutions were used, one being administered im- 
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mediately after the other. They were given intravenously. In two 
cattle, when these were administered within 4 and 4 5 minutes after 
the cyanide was given, the two substances protected against 1.96 and 
2 lethal doses of the cyamde In two other cases, similar doses of the 
thiosulphate and nitnte failed to protect against 3 and 4 lethal doses 
of the cyamde when 3 5 and 4 mmutes respectively were allowed to 
elapse between the giving of the cyamde and the administering of the 
experimental remedy 

Similarly 10 cc of sodium mtrite and 30 cc of sodium thiosul- 
phate did not prevent the death of a cow that had received 2 54 lethal 
doses of cyamde 6 5 mmutes previously to the administering of the 
expenmental remedy In other words, by giving intravenous injec- 
tions of sodium thiosulphate and sodium mtnte it was found possible 
to save cows poisoned by as much as 2 lethal doses of cyanide, but 
not when 2 54 lethal doses or more had been given 

SUMMARY 

Exjienments with sheep and cattle were made to determme the 
relative efficiency, under practical conditions, of four substances that 
have been suggested as remedies for cyamde poisomng The sub- 
stances used were methylene blue, sodium tetrathionate, sodium 
thiosulphate, sodium nitrite, and a combmation of the two latter 

The animals were given drenches of potassium cyanide in water 
and the remedies were given at vanous times after the cyanide was 
administered Except for two sheep for which the remedy was mixed 
with the cyanide and administered as a drench, the remedies were 
injected intrapentoneally and m the cattle they were injected into 
the jugular vem All of the substances tried, offered some protection 
against the poisonous action of the cyamde. 

The mmimum lethal dose of hydrocyamc acid, administered as 
potassium cyanide m a drench, was determmed to be, for sheep 2 315 
mg per kilo, for cattle nearly 2 042 mg per kilo The minimum toxic 
dose was found to be, for sheep 0002 mg per kilo, «nd for cattle 
somewhat less than 0.882 mg. per kilo 

In the expenmental work with sheep 60 cc. of methylene blue pro- 
tected against 1 42 lethal doses of cyamde, although 30 cc. failed to 
do so. Of the other remedies tned, sodium tetrathionate and sodium 
mtrite, each protected against 1 42 miniTnnm lethal doses but failed 
to do so against shghtly larger doses. Sodium thiosulphate protected 
against 1.62 minimum lethal doses The combmation of sodium thio- 
sulphate and sodium mtrite was not tned with sheep 
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In the cattle expenments, sodium mtnte protected against a single 
minimum lethal dose of cyamde but failed to do so when 1.5 wunimiim 
lethal doses had been given Sodium thiosulphate protected against 

I 39 mmimum lethal doses With cattle the best results were obtained 
with a combination of sodium mtnte and sodium thiosulphate which 
protected against 2 mimmum lethal doses Methylene blue and so- 
dium tetrathionate were not used with poisoned cattle 

The faults strongly indicate that in sdmimstenng any of the sub- 
stances tiled as remedies it is of the utmost importance that they be 
given very promptly after symptoms of poisoning develop and before 
the penod of respiratory paralysis sets m 

Aside from these remedies no other treatment was given the sick 
ammals It is our opimon based on our observations of the course of 
the sickness that m several cases additional treatment such as the 
stimulation of respiration and general supportive measures would 
possibly have altered the hnal result of the cases It is suggested that, 
in cases of cyanide poisonmg, treatment with the remedies used in 
this study could well be supplemented by other measures with better 
chances of success 

Two experiments indicate that the remedial action of nitrite and 
tetrathionate is physiological rather than chemical 
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CHEMISTRY — The pigment of the India red pummelo (Citrus 
grandiB Oebeek).^ M B Matlack, Bureau of Chemistry and 
Soils (Commumcated by J A. LbClbrc ) 

Through the courtesy of Dr. Walter T. Swmgle of the Bureau of 
Plant Industry, the wnter obtained three fruits of the India red pum- 
melo from tree CFB 10058 of the Eustis Experiment Garden, Eustis, 
Flonda. Smee the pmk grapefruit is a close relative of this fruit it was 
thought of mterest to determine the nature of the pigment Previ- 

■ Raeeivod May 21, 1934 



386 JOT7BNALOFTHB WABHINOTONACADKlITOrBClSNCSB TOL 24, NO. 9 



Fig 1 — Lrft, A Tomato lycopene, B India red pummelo lycopene Right, 
India red pummelo lycopene cryetala X180 

ously the writer had shown by microchcmical crystalhzation methods 
that the pigment of the India red pummelo and that of the pink 
grapefruit were the same, namely, lycopene * Microchemical evidence 
18 not so positive as actual isolation, however, and since the oppor- 
tunity was at hand the pigment of the three frmts was isolated The 
total amount isolated was probably not much more than a nulh- 
gram, but the material was not dryed and weighed for fear of losing it 
Although there was some pigment m the peel this was discarded, 
smee it was desired to avoid contamination with the volatile oil Only 
the pulp and locular membranes were used The separated material, 
after being crushed in a mortar in order to break up the pulp cells, 
was treated with 95 per cent alcohol and pressed to remove the ex- 
cess It was then treated again with 95 per cent alcohol and dried at 
room temperature The dned material was extracted with carbon di- 
sulfide, the carbon disulfide evaporated almost to dryness and ab- 
solute ethyl alcohol added, producing a precipitate of red crystals 
These were purified by dissolvmg in a small amount of carbon di- 
sulfide and precipitating with petroleum ether Identification was 
made by comparison of the absorption spectrum* of the pigment with 
that of an authentic sample of lycopene from the tomato 
Fig 1-A shows the spectrogram of tomato lycopene and Fig. 1-B 
that of the pigment of the India red pummelo taken at liquid air 
temperature Fig 1 (nght) shows a photomicrograph of lycopene 
crsrstals from the India red pummelo 

' Some wrehminary thtonatwmt on tho oatonng matter ef Citruefrmte Amer Journ 
Pharm 100. 343-24S 1028 

' The writer ii indebted to Dr O E Hilbert and E F Jansen of the Bureau 
of Chemistry and Boils, U S Dept of Agnoulture, for the speetrograms 
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PALEONTOLOGY — Pleistocene rematna found near Lake Taeangua, 
Venetuela^ ChablebT Berry (Communicated by Edw. W. 
Berry ) 

In the past few years some very mterestmg archaeological work has 
been done around the eastern end of Lake Tacarigua, commonly 
noted on some recent maps as Lake Valencia or Lake Maracay, a part 
of which IS in the State of Aragua, Venezuela Lake Taeangua is 
situated about 25 miles inland from the northern coast of Venezuela 
at an altitude of about 1400 feet Dr Rafael Requena, who conducted 
the archaeological work, has brought to hght many finds which sug- 
gest a lake-dwelling t 3 q>e of people With these human remains were 
found many shells both marine and terrestnal, all well preserved 
These shells and several small samples of the matenal m which they 
were found, were collected from Bennet Mound near La Mata and 
were forwarded to me from Dr Requena through Dr J A Tong of 
Caracas, Venezuela It is this material which forms the basis of the 
present paper 

I wish to express my sincere thanks to Dr Henry A Pilsbury of 
the Academy of Natural Sciences of Philadelphia for identifying the 
shells sent him To K E I^ohman of the United States Geological 
Survey I am indebted for the determination of the diatoms and 
sponge spicules found m the marl bed Also I wish to thank Dr G H 
Blake of the Massachusetts Institute of Technology for the identifi- 
cation of the ostracods found in the marl bed 
It IS common knowledge that most prehistoric people had trade 
routes by means of which they traded implements and ornaments 
The manne organisms found near Lake Tacarigua had been used for 
two purposes, food, and the shells for ornamentation This fact means 
that the people of that time must have made the trip in a compara- 
tively short time from the sea coast to their homes or else the food 
would have spoiled in the tropical climate 
The complete list of manne shells that I received, which were found 
m the upper bed are 

Codakia orbtrulane 
FxaaweUa rosea Fischer 
Ftaaurella nodosa Bom 
CUtanum pica Linn4 
Nenia versteolor Gmel 
Tectanus muneatus Luin4 
iS<rom5u« gtgas Liim4 
Oliva recfoctuans Lam 


> Reeeifad Not 11, 1933 
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The ehells of Stromlma gtgas are broken m such a manner as would 
occur only if the animal had been used for food. Of the two different 
species of hmpets (FtssureUa spp ) those belonging to Ftasurdla rose 2 
show undoubtedly that they were used as ornaments The edges of 
the shells are smooth and show evidence of havmg been shaped The 
sht m the apex of the shell was very useful for stnngmg on some 
variety of cord, thus making a necklace Requena* pictures several 
such necklaces of hmpets and other shells Oltva redteularts has a 
straight hole ninmng through the shell lengthwise from the apex to 
the lower end of the aperture. Again in both NerUa versicolor and 
Tectanus muncatus the shells have a small oblong hole in the first 
whorl, just opposite the aperture In T. muncatus the holes are worn 
smooth along the edges and in N versicolor the teeth on the outer hp 
of the aperture are nearly all worn away 

The fossils which I have received have come from two successive 
beds The upper one — which is covered by about 8 feet of top soil 
consisting of sand and clay — is from 2 to 3 feet thick The lower bed — 
which has been penetrated to a depth of 2 feet by the archaeological 
excavations — is of unknown thickness This lower bed is a freshwater 
marl, consisting entirely of calcareous material The areal extent of 
this bed, however, is as yet not known Innumerable shells of Planor- 
bu pronus are the dominant organisms found in the lower bed Ap- 
parently at the time this bed was deposited the waters teemed with 
ostracods, for it now contains bterally millions of them However, 
there seem to be only a limited number of species represented They 
belong to the followmg genera, Cryptocandona, Dolerocyprts, Sptno- 
cyprts, Cyndopsts, Potamocypns, Darwtnula, and Cythendella Numer- 
ous fish scales, nbs, and vertebral ossicles were found which have been 
determined as belongmg to Oeophagus brasUtensts This fish seems to 
have been the most common, if not the only one, which inhabited the 
lake at that time It is a species that inhabits freshwater in tropical 
regions of both South America and Afnca today It is similar m sue, 
color, and habits to our common sunfish of North America. Many 
scales, nbs, and vertebral ossicles were found in the upper bed also. 
Some small Unto shells were also found, but were too young to be 
defimtely determmed. 

The followmg is the complete list of all the different organisms 
found in the lower or mar l bed. 

Fishes 

Oeophagus irasihensta Quoy A Qaimard 

* RaeoBMA, B. Vntigloe d» la AtlanOda Cstmm p 47 IMS 
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MoUubcb 

Planorbta prontu v Mart 
PotamopyrguB parvulua Gldg 
Unto Bp 
Snail teeth 
Euonifitacea 

Cryptocandona valencM n sp Blake 
DoUrocypna berryt n sp Blake 
Sptnoeypna macracanthoa n g et n sp Blake 
Cyprtdopata fuhrmanmt Mehes 
Potamocypna sp 
Darwtnula sp 

Cythertdella tacangua n sp Blake 
Diatoms 

Meloatra cf M ttalxca (Ehrenborg) Kutnng 
Meloatra cf M aulcata (Ehtenbeig) Kutiing 
CycloieUa meneghtntana var rectanguUUa Grunow 
Stephanopyxta corona (Ehrenberg) Grunow 
Fragtlarta bremslrtata Grunow 
Pragtlarta conatniena (Ehrenberg) Grunow 
Sceplroneta sp 

Synedra cf S ulna (Nitssoh) Ehrenberg 
Navtcula cf N halophtla (Grunow) Cleve 
N<mcula cf N occoneiformta Gregory 
Pxnnulana cf P daclylua Ehrenberg 
Anomoeoneta aphaerophora (Ehrenberg) Pfitser 
Oomphonema wntnroaum Gregory 
CymMia ventncoae Kutsing 
Eptlkemta sp 

Rhopolodta gtbba (Kutsing) Mtiller 
Rhopolodta vmirtroaa (Kutsmg) MliUer 
Ntizachta cf N dubta Wm Smith 
NtUachta sp 
Seeds 

Chara reouena n sp 
Chenopodtum sp 
Eupatonum sp 
Spontm spicules 

Ephydatta aufioxa J FrengueUi 
Ephydoixa aiifidtacoa J FrengueUi 

All the diatoms are found living m fresh or brackish water with the 
exception of three species These three species, which appear to be 
very rare and much broken, are, Meloatra auicata, Stephanopyxta 
corona, and Sceplroneta sp (probably S caduceua) The first of these 
hves in manne and brackish water today and has been found in the 
Middle Miocene of North America along with Stephanopyxta corona 
and Sceptronete caduceua The last two species, however, are both ex- 
tmct. Ilie presence of those Miocene diatoms in the freshrwatermarl 
bed probably means that they were reworked from some Miocene 
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deposit IQ the region of Lake Tacangua Although no Miocene de- 
posits are known very close to Lake Tacarigua the minuteness of 
these diatoms makes it easily possible for them to be carried great 
distances before they are redeposited The sponge spicules have been 
found in tnpoh deposits of Quaternary age from Chile 

I was able to determine a few of the seeds found in this marl bed, 
one, a new species of Chara and one each of Chenopodtum and Eupa- 
tonum However the majority had to be left undetermined for want 
of comparative material 

Chara requena n sp 
Figs 6, 7 

The oogonium is very minute, being 79 8 m long and 52 5/i broad It is 
elliptical in profile and circular in cross section There are 12 convolutions 
which form a low spiral The spiral cells are concave making a deep furrow 
between the extended keels of the cell margins The width of the cell taken 
from keel to keel is 5 8 m in the center region of the oogonium There is a 
round hole at the basal end while the cells unite in a low nondescript 
rosette at the apical end 

Six specimens of Chara oogonia were found in the lower fresh-water marl 
bed and only one in the overlying bed They appear to be all of the same 
species, however, the lone specimen from the upper bed is somewhat larger 
than the rest Most of the specimens have their apical or basal end broken 
so I have therefore taken the most perfect one as the type and described it 
above 1 have given this Chara oogonium the specific name of requena in 
honor of Sendr Rafael Requena 

James (Iroves' states that Chaia perpunlla is the smallest charophyte 
that has been found in the Tertiary deposits The dimensions for the 
oogonium of this species he gives as 275-300m long and 200-260m broad 
These dimensions greatly exceed those of the above desenbed species 

With these Chat a oogonia were found numerous pieces of stems, all simi- 
lar in appearance One piece (Fig 7} was preserved showing two nodes On 
the upper node there are the remains of six branches while on the lower node 
there appear to be seven branches It is safe, I think, to say that these pieces 
of stem belong to the same species as the oogonia do, as only one type of 
oogonium is present in these deposits 

Crbnopodiuic sp 
Figs 1-4 

In the lower fresh-water marl bed I found four seeds which belong to the 
genus Chenopodtum All these seeds are very small and poorer preserved 
In most of them the outer black coating — ^which is made up of a hard thick 
matenal, irregularly pitted — has been partly broken off thus showing the 

* Qbovbs, J The Benbndge Flam Cot Catnotote Plante by E M Raio and 
M E J Cbamdub Bnt Mus Nat Hut 1 173 1936 
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Figa 1-4 — Seeds of Ckenapodtum ap XIO 5 Seed of Bupatonum ap X10 6 Seed 
of Chara rr^uena n ap X42 7 Stem of Chara requena a ep X2& 

gray fibious underlying layer One end of the coiled embryo can be seen 
clearly, for it has broken away from the general elliptical profile of the seed 
The groove which runs down from the crest to the periphery of the seed 
can be partly discerned This groove marks the position of the embryo on 
the inside 

Chenopodium is a very wide spread herb, which in certain regions reaches 
the size of a small shrub It is found growing in South America today and 
this fossil species is probably represented by some present day species of 
Chenopodium living in the same region With such poorly preserved seeds 
it IS not possible to identify them with living species 

Eupatorium sp 
Fig 6 

One poorly preserved seed of Eupaionum was found m the lower fresh* 
water marl bed This seed is partly covered by a white calcareous material 
so that only a portion of the outside surface is exposed The entire outside 
surface of the seed — which is divided into five long flat rectangular areas by 
longitudinal ridges — is covered by a minute semi^rectangular network of 
ndges The seed is about four tunes as long as it u broad and both of its ends 
are broken open 

Eupaionum is a very wide spread genus of plants, found in both North 
and South America 1 am certain that the same species now lives in the 
region of Lake Taoangua, but I h%ve been unable to procure any comparar 
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tive material which would permit one to give a specific name to this lone 
seed 

Apparently this lower marl bed was being deposited, or had just 
been deposited, when the lake dwellers came to the region, for m this 
bed have been found piles upon which the people constructed their 
houses However, no artifacts of any kind were found What chmatic 
or earth changes took place to alter what was apparently a clear, 
freshwater lake mto one full of mud, I do not know But evidently 
this alteration took place about the time the lake dwellers came 
The upper bed, which is 2 to 3 feet thick, is the tyjie of deposit that 
would be laid down m muddy water contammg much vegetable mat- 
ter Some of the ammals which appeared m the underlying marl still 
survived, but most of the fauna of the upper bed is different The same 
Ostracods are present, but their number has decreased almost to the 
vanishing point Also Planorbia promts, which was so abundant in 
the lower bed is very scarce in this upper bed Large gastropods pre- 
dominate and it 18 a question whether they are indigenous or had 
been used as food and the shell remains thrown overboard The same 
fish (Geophagus braatliensts) inhabited the water Small pieces of 
wood, which are carbonized, have their structure well enough pre- 
served so that one is able to say that they belong to some dicotyle- 
don similar to many Lauraceae This, or similar tropical hard wood, 
probably formed the piles upon which the lake dwellers built their 
houses It 18 within this bed that human remams have been found, 
proving that this deposition was contemporaneous with, or just ante- 
cedent to, the time of the lake dwellers 
The following is a hst of the different forms (omitting the marine 
fauna) found m the upper bed* 

Fishes 

Geophagw brasiltensts Quoy A Gaimard 
Mollusca 

Planorbts lugvbru Wagner 
Planorbu promts v. Mart 
Ldbynnthus plteatus Bom 
Aurts dteiorta Brug 
Pomaeea glauca Linn4 
Pomaeea glauea dubta Quilding 
Pomaeea emqulata Philippi 
Pomaeea auroetoma Lea 
Strophochalua dbUmqus MfiUer 
Plekochtelus venetuetensts Nyst 
Unto sp 

Cmon itva Linn4 
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Euonutacea 

Cryptocandona valencta n sp Blake 
DoCsrocypna berryt n sp. Butke 
Spinocypns macracarUhoa n g ot n sp Blake 
Cyprtdopna fuhnnanntf Mehes 
PiAamocypna sp 
Dannnvda sp 

CythendeUa tacangua n sp Blake 
Seeds 

Chara requena ii sp 

The most difficult question m connection with these deposits ib 
their age The marine forms which were used both as food and orna- 
ments, inhabit the present day Venezuelan shore The terrestrial 
forms also are found in the region, with the exception of Canon uoa 
Traces of color patterns can be observed in individuals of both classes 
of shells, but there is also undoubted evidence that most of the shells 
have been buried for a great number of years 

Requena* lists the following fossils as having been found with the 
human remains 

Marine 

Triton vanegatua 
Strombua pvgtlta 
Cypraea exantema 
Luctna ttgmna 
Luctna jamatcenau 
Oliva jaaptdea 
FtaaureUa sp 
Nertta sp 
Terrestrial 

Pachychtlua laevtaattnna 
Planorbta oltvacaua 
AtnpvUana glanea 
AmpuUana urceua 
Bultmua pardaha 
Bnltmxta dutortna 
Strophia uva 

The above list shows some evident differences from mme These 
differences can be due either to the fact that there may have been 
some mistake in the identification in the older list that Requena has 
published or to the fact that I did not receive a complete representa- 
tion of the fauna which is to be found there I am of the opimon that 
probably both explanations are true 

The only outstanding shell which could give any clue to the age of 
the deposits is a small worn shell of the land mollusc, Cenon uva This 
land snail is an inhabitant of the Island of Curasao and has never 

i Rsqoiha, R —Op Ml p 242 
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been reported from the mainland before. Guragao is a small island ofif 
the coast of Venezuela, 130 miles in a direct Ime northwest of Lake 
Tacangua Did it live in the region of Lake Tacangua m these pre- 
histonc times and since become extinct, except on this one island, or 
was it imported by humans for some object of ornamentation such as 
for necklaces or the like, or did it come on dnftmg objects brought 
by the sea currents^ 

Of the three alternatives which present themselves as an explana- 
tion of why Cenon uva is present m these deposits, one can be ruled 
out with considerable assurance That is, that ocean currents acted 
as agents for transportation This is impossible for the Southern 
Equatorial Current which travels westward across the Atlantic 
divides into two parts at Capie San Roque One part which travels 
northward is the Guiana Current, the other which flows southward, 
the Brazil Current * The current which skirts the northern shore of 
South America is called the Mam Equatorial Current, but as it nears 
the West Indies it is known (by some authors) as the Guiana Cur- 
rent This current enters the Caribbean Sea between the Lesser 
Antilles and the mainland of South America and skirts the northern 
shores of Venezuela Thus there could be no dnftmg of material in an 
eastward direction as would be necessary if Cenon uva originated on 
the Island of Curagao This leaves the two other questions to be 
discussed — man as the sole agent of transportation, or — the speci- 
men IS indigenous Both explanations are quite plausible For, as we 
have already seen, these prehistonc people traveled and brought in 
manne organisms for food They may very well have traveled the 
entire distance from the Island of Curagao to Lake Tacangua The 
last question is — is Cenon uva indigenous^ That is possible, but I 
have very httle definite evidence — one badly worn specimen — to base 
such an assumption on However, included in Senor Requena's list* 
of the fossils found in the region is Strophia uva which is just another 
name for Cenon uva This shows that there was more than one speci- 
men of the shell present in these deposits This fact lends a somewhat 
greater probabihty to the hypothesis that Cenon uva is mdigenous to 
the region of Lake Tacangua However, the evidence is inadequate 
to decide between the two possibihties 

The fossils now at hand throw httle hght on the age of these beds. 
Most of the fossils found hve in the same region today with the ez- 

' Gdfpt, H B Plante, tttd» and eurrente tn the Weat Indue and Aeom, p SO 
1017 

* Rbqusna, R Op a< , p 242 
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oeption already noted However, I think one can be fairly safe in say- 
ing that these deposits were laid down during the late Pleistocene 
epoch. It IB always necessary to bear in mind while discussing the 
Pleistocene of the tropics that no pronounced change between it and 
the Recent took place Probably the age of these deposits could be 
more surely determined if one had a complete collection of all the fos- 
sils which are to be found m the two beds 

BOTANY — Pedilospora dactylopaga nsp , a fungus capturing and 
consuming testaceous rhtzopods ^ Charles Drechblbr, Bureau 
of Plant Industry 

In permitting the development of a microscopic fauna, however 
restricted m variety of types, agar plate cultures made for the pur- 
pose of isolating fungi from diseased rootlets and other decaying 
plant materials, often afford a tolerably abundant growth of ad- 
ventitious fungi destructive to different species of the more minute 
terrestrial invertebrates As the destruction takes place m a trans- 
parent substratum the parasitic and predacious relationships are con- 
vemently exposed to view Fungi that on a natural substratum show 
only their aenal comdial apparatus, and would therefore ordinarily 
be taken, indeed, in some cases have long been taken, for saprophytes, 
are revealed in their true cormvorous character Very probably be- 
cause nematodes and amoebae of various species multiply most freely 
m agar plate cultures, instances of predacious and of parasitic activity 
involving these animals as prey or as hosts can be more frequently 
seen than instances of destruction of other microscopic animals The 
capture of two species of testaceous rhisopods identified as Dtfflugta 
globidosa Duj and Tnnema enchelys Ehrenb that I had opportumty 
to observe recently, provides therefore an element of novelty which 
18 accentuated by the curious morphology of the fungus concerned 

As on agar plate cultures at least, the two rhisopods mentioned, 
like most other shelled protosoans, are decidedly sluggish m move- 
ment, their capture entails no violent struggle. That Tnnema en- 
chelys does not accept its fate altogether passively is mdicated in the 
overturned posture of many a specimen, the mouth of which is di- 
rected upward rather than downward as normally Except for such 
abnormal posture, captured animals are to be distmguished for the 
most part only by what on cursory examination would seem to be 
ordinary contact with a short branch on one of the superficial fila- 

* Rsenved June 18, 1984 



396 JOUBNALOTTHI WABHINOTONACAOBltTOFBCIBNCBS VOL 24, NO 1 



Fig 1 Ptdtlctpora daetylopaga For oxpUiutioii mo oppoolto pogo 


BBPTBlIBBIt 16, 1934 DBSOHBUB rONOUB CAFTUBDrO RHMOFODB 


397 


ments that make up the sparse mycehum of the fungus On closer 
examination the reason for the persistence of the contact, and the re- 
sultant immobility of the rhisopod, becomes sufficiently evident in 
that the branch is revealed as not merely being in contact with the am- 
mal at the unprotected mouth region, but as having penetrated mto 
the protoplasmic interior and developed there a branched endozoic 
mycelium This endozoic mycehum, which, as might be expected, at- 
tains a greater extension in the bulky Dtfflugta (Fig 1, A, B) than in 
the smaller Tnnema (Fig 1, C, D, £), gradually exhausts the proto- 
plasm within which it raimhes, until the crumbling or collapse of the 
enveloping testa announces the completed destruction of the prey 
Though Dtfflugia globulosa and Tnnema enchelys are sluggish in 
movement it is yet hardly to be supposed that they could in their 
normal progression be successfully invaded even by a rapidly growing 
fungus, much less by a form as slow in linear extension as the one here 
concerned The ammals evidently must be held in their tracks by 
some special means until mtemal mycelial development is well 
started This means is clearly provided in the digitate or elliptical 
diverticulations that are attached to the superficial mycehal fila- 
ments at moderate mtervals (Fig 1, A-D, F, G), or, following de- 
velopment somewhat analogous to germination, project m closer ar- 
rangement and in numbers, usually up to a half-dozen from detached 
comdia (Fig 1, £, S) Frequently the membrane at the tip of the 
diverticulation appears as if thickened somewhat, but this appear- 
ance IS better mterpretable as due to a deposit of adhesive material 
than as resulting from local remforcement of the wall The branch 
connecting a well mvaded animal with a mycelial filament is usually 
considerably longer than an undisturbed diverticulum (Fig. 1, A, 
C-E) An engaged diverticulum manifestly grows out a variable dis- 
tance before penetration is effected 


Fig 1 Pethiotpora dattytopaga, drawn from mnterud developed in mued oultnre 
on nuuiemeel wr, with the aid of a camera lucida, at a uniform magniSoation, X 1000 
A —Zhffiugu gubuloMO, shown in lateral aspect, captured on a hypha of the fungus with 
endosoic myodium partly visible B — Another speoimen of jloMota 

captured on a hypha, but shown in dorsal aspect, internal mycelium partly visible, 
the two irr^ulany globose bodiee representing adhering cysts of a smaOer protosoan 
C, D — Captured specimens of Tnnema eneMye, the mycehum developed internally 
partly showing through the testa of each animal E — Tnnema enakelyt captured on 
a conldlum beeet with organs of capture F — Portion of hypha bearing 4 organs of 
capture and a oomdiophore on which is borne an immature conidium O —Portion of 
hj^ha with 8 organa of capture and 8 conidiophorea, each of the latter bearing a coni- 





398 JOUBNALOrTHX WAAHlNaTONACA.DBUrOFBCUNCrai VOL 24, NO 0 


Here and there from the prostrate hyphae of the sparse mycelium 
arise singly or m small groups delicate erect conidiophores, about .1 
mm. high, on which sohtary plunseptate bifurcating conidia with 
parallel or shghtly divergent lobes are borne termmally. The char- 
acteristic shape of the comdia clearly refers the fungus to Pedtlo- 
spora, a genus erected by Hohnel (10) on a species, P parantana, that 
he had found presumably parasitic on an ascomycete identified pro- 
visionally as Helottum cUnnum (Hedw ) Fr A similar biological re- 
lationship was attributed to two congeneric forms descnbed later, 
P ramulanotdea Bubdk being recorded by its author (2) as a para- 
site on the mycehum of Btspora ptinUa Sacc , and P eptsphaena 
Hohnel (11) as possibly a parasite of Nectna eucurhttida Fr It would 
be easy to infer that the three descnbed species differ widely m bio- 
logical relationship from the predacious form under consideration, 
yet the possibihty is hardly to be ignored that the parasitism noted 
by Hohnel and by Bubdk may have been more apparent than real 
Fnuting bodies of such ascomycetes as H ettnnum and N cueurbt- 
tula often harbor a respectable nucroscopic fauna especially under 
moist conditions and in stages following matunty, and a filamentous 
fungus destiuctive to representatives of this fauna could hardly fail 
to present much the appearance of a parasite on the underlying hvmg 
substratum 

However, from a consideration of morphological features there can 
be little doubt that the present fungus is indeed different from any 
of the three previously descnbed congeners The range in length of 
conidium is given as 13 to 16/i m Pediloapora paraatlana^ as 12 to 18^ 
m P ramulanmdea, and as 1 1 to 18m m P eptaphaana, whereas in the 
present form this dimension varies usually between 20 and 40 m, with 
the average lying close to 30m More important perhaps than the 
mere excess m length is the fact that most of this excess is accounted 
for in a propoitionately much greater length of the basal portion of 
the comdium In P parantoM this part is descnbed as obcomcal, 
m P eptsphaena as bicomcal and as measunng 3 to 3 5m both in 
length and in width, in P ramulanotdea as usually tetrahedral, the 
figures accompanymg the text showing approximate equabty of 
length and width Obviously, m the species dealt with by Hohnel and 
by Bubdk the basal part of the comdium consists of a small isodia- 
metne cell just large enough to serve as junction of the two lobes that 
together make up by far the greater bulk of the spore.* In the fungus 

* Sinoe the preeent pej>er wu aubmitted for pubbeation, a ooatribution by Z 
Olabiteka (Novitatea pro non myeologioa Vianik Kbva Bot Sadn (Bull Jard. Bot. 
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under diBctission, it is usually rather little inferior in length or in bulk 
to either of the lobes (Fig 1, G, a, b, c, H-M, 0, P, S) and sometimes 
equals (Fig. 1, N, R) or even shghtly exceeds (^g 1, Q) the latter in 
these respects Associated with the greater length is the presence 
usually of 1 and less frequently of 2 (Fig 1, H, L, R) cross-walls The 
2 or 3 axial segments resulting from this septation are of about the 
same size as the 2, 3 or 4 cells into which each of the lobes is divided 
through the insertion of 1 (Fig 1, E, G, c, J, N, O, P, R), 2 (Fig 1, 
I, L, S) or 3 (Fig 1, M) septa respectively As in the congeneric spe- 
cies each of the lobes is constantly delimited from the axial part by a 
septum The number of cells in a conidium thus varies from 6 to 11, 
with 8, distributed as in the specimen shown in Figure 1, 1 — 2 in the 
basal part and 3 in each lobe — representing the condition to be re- 
garded as perhaps most neatly typu al 

Although bilobate comdia having the general shape of a tuning- 
fork easily predonunate, specimens with 3 lobes and thus suggestive 
of a tndent, are not of rare occurrence (Fig 1 , Q, R) Similar tridental 
comdia were descnbed and hgured by Bub4k for Pediloapora ratnu- 
lanotdes, and were mentioned as occurring occasionally also m P 
eptaphaena The monopodial development of the conidiophore as- 
cribed to these two species has never been observed in my fungus, but 
might possibly occur undci conditions encouraging more abundant 
sporulation than was afforded by the somewhat scanty supply of 
shelled rhizopods available in my cultures In pure culture on arti- 
ficial media like maizemcal agar, sporulation is generally even more 
meager than in mixed culture, and sometimes is completely absent 
In pure culture, moreover, the undisturbed mycehum and comdia are 
entirely devoid of the digitate protuberances that evidently repre- 
sent special organs of capture, a fact not only of much biological 
interest in itself, but expressive, too, of a physiological parallelism 
with the various nema-captunng species of Tnehothecium, Dactylana, 
Arthrobidrya, DadyUUa and Monacroaportum whose consistent failure 
to produce captivating apparatus in pure culture was referred to 
earher (6) In spite of the protuberances being dependent for their 
production on special ecological conditions, a specific term having 
reference to them may appropriately bnng into relief the predacious 

Kyiv] 16: 43-44 1 ^ 1038) hu been received, wherein e new epeoiee le deeonbed 
under the binomial Ptdtloapon jaetmotkit In tnie epeoiee, as in the three deeonbed 
earber, the two oonidial lobea arise from a single, ehort, r^tlvely smaU, pentagonal 
Imaal cell Aoeordingly the same oonsiderations setting the Amenoan fungus apart 
from the speaeo desonbed by Hchnel and by Bubdk, serve to set it apart also from the 
Ukrainian speeies 
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character of the fungus, which seemingly deserves recogmtion as a 
new species 


Pedilospora dactylopaga sp nov 

Myoolium aparsum, repens, paroe ramosum, hyphis stenhbus 12-2 2^ 
craasis, hyalmis, mediocnter septatis, hino inde saepius ad intervalla 
tubera mgitifonma vel elongato-eUipsoidea 2 5-6X1 2-2 2f( vensunihter 
glutinosa emittentibus, his tubenbus animaloula capientibus, m eadem 
penetrantibus et ramos mtus evolventibus, hyphia fertihbus paucis, hyal- 
inis, parce septatis, plus minusve erectis, 76-125p altis, basi 2-3fi orassis, 
sursum attenuatis, apice circa 1 m crassis Conidia acrogena, sohtana, hy- 
alina, 20-40m (saepius circa 30m) longa, 4-10-8eptata (typice 7-septata), 
bilobato-furcata vel interdum tnlobato-furcata, parte mfera continua vel 
bi- vel tnloculan (typice biloculan), saepius nonnihil breviore quam lobis 
sed interdum eisdem aequali , lobis 2 5-3 6m crassis, raro oontmuiB, saepius 
bi- usque quadnloculanbus (t3q)ice tnloculanbus), parallelia vel nonnihil 
divergentibus 

Habitat in radicibus putrescentibus, Difflugiam globulosam et Tnnemam 
enchelyn oapiens et oonsumens, in Washington, D C 

Mycehum sparse, creeping, rather scantily branched, the vegetative hy- 
phae 1 2 to 2 2 m wide, hyaline, septate at moderate distances, bearing at 
intervals usually of 15 to 50m digitate or elongate-eUiptical, apparently ad- 
hesive protuberances, and by means of these protuberances capturmg 
protoBoans, penetrating mto them and givmg nse to branches inside, 
conidiophores rather few m number, sparingly septate, hyahne, more or less 
erect, 75 to 125m m height, 2 to 3m wide at the base, tapering toward the tip 
to an apical diameter of about 1m Conidia acrogenous, sohtary, hyahne, 20 to 
40m (mostly about 30m) long. 4- to lO-septate (typically 7-septate), bilobate- 
furcate or occasionally tnlobate-furoate, the lower part consistmg of 1 to 3 
cells (typically of 2 cells), usually somewhat shorter than the loto but oo- 
oasionally equal to them m length, the lobes parallel to or shghtly divergent 
from one another, 2 5 to 3 5 m wide, rarely continuous, mostly consisting each 
of 2 to 4 (typically of 3) cells m Imear arrangement 

Isolated from agar plate cultures started from deoaymg rootlets collected 
in Washington, D C , in which cultures it was found oaptunng and con- 
suming Difflugta globulosa and Trtnema enchelya 

Hohnel held that Pediloapora paraaUana could perhaps be most 
advantageously included m the Mucedineae-Staurosporae. This 
opimon was carried into effect by Saccardo (14) to whom among 
compilers the problem of disposmg of the genus Peddoapora seems 
first to have presented itself A similar disposition was mside, though 
with expressed misgivings, by Lindau (12), and more recently again 
by Clements and Shear (3). In all probability only the outward shape 
of the conidium was considered by these authors, yet suggestions are 
not absent that some of the genera with which Peddoapora was thus 
brought mto juxtaposition are m whole or m part naturally related 
to it. The ongmal description of Tnnaenum aubttle Riess given by 
Fresenius (8), for example, makes mention of sparse myceUal grow^ 
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overlying a more robust fungus {SMbosjmra sp ), thereby supplying 
a parallelism in habit as well as m habitat to supplement the morpho- 
logical resemblance between the typically tnra^ate conidia distinc- 
tive of Tnnacnum and the trilobate comdia occurring, even if only 
occasionally, in P ramulartotdea, P eptsphaerta and P dcuAylop<iga 
The dehcate, scarcely visible effuse mycelium and the tndrnt-shaped 
comdia mentioned by Preuss (13) in ^ diagnosis of TnderUana aJba 
suggest hkewise a general parallelism which is not contradicted m the 
reported occurrence of the fungus on moist decaying stems of Br<u- 
8tca oleraeea Linn , — a substratum that could be expected to favor the 
development of an abundant microscopic fauna, and therefore to pro- 
vide a rich field for predacious activity 
While for the present the relationships of Pedtloapora to other es- 
tablished genera in the Mucedinaceae-Staurosporao remain con- 
jectural, there can be no reasonable doubt that P. dactylopaga is a 
close relative of the nemarcaptunng form having broad comdia with 
four divergent lobes that was figured earker (4 Fig 9, A, C) In 
mycelial as in sporulating habit, both in pure and m mixed cultures, 
the smulanty between the two forms is unmistakable Through 
further comparison the similarity is seen to extend to the delicate 
nema-capturing fungus figured m another publication (6 Fig 16) and 
later discussed (7) as a species of Monacrotponum, the comdia of 
which, it may be noted here, are occasionally distally bifurcate m a 
manner suggestive of Pedtloapora Evidently P dactylopaga and pre- 
sumably also its three previously described congeners, might be re- 
garded as having been derived through modification of the narrow- 
spored type of Monacroaponum Likewise the predacious form with 
regularly broad quadniobate comdia could be looked upon as de- 
rived from the wide-spored type of Monacroaponum represented, for 
example, in the nema-captunng fungus (4. Fig 7) apparently first 
described by Grove (9) as Daclylella Mtpaoapora and later by Bubdk 
(1) as Af leponnum. The latter fungus shows such close correspond- 
ence m morphology and predacious character to the loosely capitate 
nema-captunng form (4 Fig 6) identified (7) as Dactylana candtda 
(Nees) Sacc , that an intimate natural relationship is sufficiently 
obvious. Equally evident from the many conspicuous resemblances 
would seem a close relationship of D candid to some loosely capi- 
tate, monocephalous, long-spored species of Artkrobotrya (4 Fig 4; 
5 Fig. 13), and through them to some compactly capitate, mostly 
monocephalous shorter^pored species of Artkrohotrya (4 Figs 2, 3), 
and finally to the densely capitate, short-epored, repeatedly nodose 
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A ohgospora Fres. In fine, the fungus herein described as new is to 
be reckoned among the group of intimately interrelated predacious 
Hyphomycetes exemplified in the last-named species, whose ready ap- 
pearance on decaying organic substrata has helped to make its re- 
markable conidial apparatus famihar to mycologists everywhere. 
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BOTANY - The dental plant of the Cttard Indians in Colombia * 
W Andrew Archer (Communicated by E P Killip ) 

In March, April, and May of 1931 a visit was made by the author 
to the Intendencia del Choc6, an area in northwestern Colombia but 
slightly known scientifically, for the purpose of collecting herbarium 
material 

In the vicinity of Quibd6, the capital of the Choc6, lives the Citari 
tribe of Indians, who are noted for their jet black teeth, a condition 
which IS produced by chewmg the young shoots of a liana The plant 
18 known to the Imhans as “querd,” or *'qued4,’' these terms being 
derivatives of the word quidai, meamng tooth 

The use of the “queril’’ plant is an integral part of the life of these 
Indians, just as the use of a toothbrush and dental paste is a part of 
American hygiene The Citard children are taught to chew the plant 
until a complete blackening of the teeth occurs, but after that tune 

^ Rooeived May 28, 1934 Much credit is due Sr Rudolfo Coitro of Quibdd who 
re&deied great lervioe in seounng data and flowering material of the plant 
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the plant is used only occasionally, or on the average of every ux 
months, to restore the worn spots m the black film Whether or not 
this black film actually prevents canes is, of course, a matter to be 
demonstrated under proper scientific conditions 

It IS not known defimtely how extensive is this practice, but ac- 
cording to reports the Indians of the Urabd section of Colombia, 
along the Canbbean Sea, also have black teeth It is said that ex- 
cavated ancient graves m the region yield skuUs with blackened well- 
preserved teeth Mr Guillermo Klug, of Iqmtos, Peru, has recently 
sent the National Museum specimens of Neea pannfiora Poepp & 
Endl , with the note that it is used by the Indians of the Putumayo 
and Caquetd regions as a dental preservative, having the same black- 
ening effect on the teeth This plant is called by the natives "yana 
muco ” 

The Citard Indians told the author of anothei plant which they 
used in the same manner and for the same purpose as "queri," but 
unfortunately no material was seen Robledo mentions* a species of 
Manettia as a tooth preservative m Antioqma, but the source of his 
information is not known 

The author’s collections of “querd” were subnutted to Mr Paul C 
Standley, of the Field Museum of Natural History, who recognised 
them as representing an undescribed spiecies of Sekradera, of the 
Rubiaceae Mr Standley has supplied the following technical de- 
scription of the species 

Schradera marginahs Standi , sp nov 

Frutex alte scandens 3 -10 m altus omnmo glaber, ramuhs crassis ohvaceis 
obtuse tetrogoniR, mtemodus elongatis, stipulae oaducae ovab-obovatae 2 
cm longae 1 cm latae apioe rotundatae, foha satis magna opposita conaceo- 
membranacea pctiulata, petiolo crassiuscalo 1-2 cm longo, lamina oblongo- 
ovalis \el elliptica 11-10 cm longa 5 5-9 cm lata apioe abrupte acuta vel 
breviter acuminata, acumme tnangulan acutiusoulo,basi late rotundata vel 
obtusa, supra fusco-ohvaoea, costa venisqiie manifestis sed non elevatis, 
subtus fere conoolor, costa orassa elevata, nervis laterahbus utroque latere 
ca 13 prominentibus angulo lato divergentibus subcurvis ante margmem m 
nervum collectivum fere regularem conjunctis, nervis intermediis minus 
eonspicuis parallelis interpositis, nervulis obsoletis, mfloreeeentia temunalis 
eapitata praunculo crasso recto 14 cm longo stipitata dense multiflora 3 
cm lata, involuorum breve truncatum 4-5 mm tantum altum fere 2 cm 
latum, flonbus sessilibus, hypanthium anj^te urbinatum 4-6 mm longum 
{^brum, calyce aequdongo tnincato, oor^a extus glabra, tubo oyhndraoeo 
Bupeme vix dilatato mtus piloso 8-10 mm longo 2 2 mm. diam , lobis 4-6 
oblongo-elhptiois obtusis patentibus intus dense papillosis, filunenta brevla, 
anthens oblongo-lmeanbus 6 mm longis, stigmata 2 Imean-oblonga 2 3 
mm longa 

* Emuo Roblboo Bot^nioa MMioa (MedsUhi) p 367 1934 
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Tsrpe m the Field Mus Nat Hut no 642,439, ooUeoted at the headwaters 
of Rfo Tutunendo, east of Quibdd. Intoidenoia del Choc6, May, 1931, W 
A Archer 2204 Represented also by Archer 1961, from La Conoepci6n, 16 
km east of Quibdd 

"Flowers 4-6 parted, green below, waxy white above, opening one by one 
in each head ’’ Among t£e South American species of Sehradera thu u easy 
to recognise because the nerves are united to form a nearly regular collective 
nerve remote from the margm The leaves are larger than m most species 
of the genus 


ZOOLOGY — Notes on fossil and recent Bryotoa * R S Basslbb, 
U S National Museum 

In his presidential address^ debvered at the anmversary meeting of 
the Linnaean Society of London, May 28, 1931, Sir Sydney S Harmer 
ducussed rather severely the taxonomic studies on fossil and recent 
Bryozoa by Mr F Canu and myself * His cnticum is meant kmdly 
and 18 well founded in some cases so that a reply would not be necea> 
sary if our volumes were consulted only by the bryozoan specialist 
As we have compiled our works for the beginner in the science and 
general student, who are not so conversant with the subject, Mr 
Canu and I felt that an answer, or at least an explanation of the cir- 
cumstances concermng their preparation, should be forthcoming Mr 
Canu wished me to wnte a reply and expected to furmsh me with 
notes, but his lamented death in February of 1932 prevented this 

At this pomt I should state for the benefit of the non-specialist that 
the fossil and recent Bryozoa have suffered from nomenclatonal 
troubles perhaps more than any other group of animals or plants, and 
as a result generic synonyms abound The criteria for classification 
have changed from time to time and new genera have accordmgly 
been proposed by one generation only to be discarded by the next 
One celebrated case is that of D’Orbigny, the French naturalist of the 
mneteenth century, who based many bryozoan genera upon method of 
growth, a unilamellar form bemg distmct from a multilamellar one 
and both of these again different from the bifohate coarium, even 
though expenence snows that all three styles of growth forms can 
exist m the same genus and even m the same species. The subject is 
further comphcated by the failure of many of the earher authors to 
cite a genotype. 

Comparatively httle work had been done upon the Post-Paleosoic 

J^PiMish^^^permiHloc of the Seoretary of the SmithsonlAn InstitutiOB 

' Pteo ^nnaean Sor London Sees 143, 1S30-31, pt, 8 , j>p 118-108 

* JV'orfAAewrwongarlpT'artiary Bryotoa Bull 106, U S national Mneenn 1920 
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Bryoloa of North America up to the time Mr Canu and I took up 
their study at the request of the U S Geological Survey and the 
Smithsoman Institution, particularly to secure the stratigraphic data 
that it was believed these organisms would furnish The opportunity 
to pubhsh several works upon the subject was seized by us as a means 
not only of making the faunal and stratigraphic information known, 
but also of revising as many genera as possible and presenting the 
essential features of each as worked out by previous authors and our- 
selves At this point it should be stated that Mr Canu’s knowledge 
of English was rather slight and mine of French even less Much of 
our hianuscnpt was written m French, and in our earlier works there 
was always a danger that the exact meamng was not properly trans- 
lated into Enghsh Practically all of our work also was done with us 
separated by the Atlantic, so that agam errors could creep m Dif- 
ferences of opimon between us, paiticularly as to the recognition of 
genera and the appbcation of the rules of nomenclature, for the same 
reason could not be thrashed out thoroughly and our results some- 
times had to be a matter of compromise For example, the type spe- 
cies of a genus m which the nature of the ovicell is the most essential 
generic character may not have shown an ovicell In such cases Mr. 
Canu preferred to use such a generic name for the reception of species 
of that particular group which could not be more closely classified 
In case the ovicells were later discovered, the question arose whether 
the genus should become vahd dating from its ongmal author or 
from the time its real definition was published 
Previous to Dr Harmer’s review, a vigorous statement against our 
methods of classification of the Cyclostomata was presented by Dr 
Folke Borge in his academical dissertation of 1926, where after quot- 
mg us to the effect that “a natural classification can be built up by a 
study of the physiologic functions of the organs,” he states that fol- 
lowing such a prmciple the fishes and whales would belong to the 
same group Dr. Harmer also writes at length concerning this, but a 
httle tolerance on the part of both would certainly have led them to 
add the understood words "in the same group of orgamsms ” Mr. 
Canu and I have probably not used the word physiology as carefully 
as we should, but m our minds physiology deals with the organic 
functions or vital phenomena of the hving being and has an effect 
upon the anatomy or structure of the organism which in turn gives 
rise to its form or morphology. The physiological processes are cer- 
tainly reflected in the anatomy and morphology. For example, m the 
Bryosoa, calcification of the w^ producing the vanously marked 
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cell surfaces upon which species and genera were founded in former 
times, 18 surely the result of a deposit of the organism itself, in other 
words, a physiological effect Likewise, the form of the aperture, a 
purely morphological structure, is determined by the operation of the 
hydrostatic system and extrusion of the polypide, both certainly 
physiological in nature I think, therefore, this criticism is far fetched 
and beside the pomt 

Again, we were not distressed when Dr Harmer observed that “the 
physiology of Canu and Bassler is not that of observation and ex- 
periment, but that it IB a physiology of inference “ It is true that we 
were unable to review and digest every published observation, but 
we thought it our duty as paleontologists to try to resurrect the fos- 
sils by inferring the meanmg of their characters from a study of re- 
cent forms Without such inferences it is impossible ever to hope to 
build up a natural classification of fossil forms Here again I should 
state that m some instances in stating our deductions or so-called 
inferences we have failed to add the words “in our opinion,” but that 
surely should be evident to the tolerant reader. I am sorry that we 
laid stress upon the laival characters for the establishment of fanu- 
hes, for as Dr Haimer says, “that was singularly unfortunate ” As a 
matter of fact, our family classification is based upon more informa- 
tion than the larvae and we only hoped that in time the larval char- 
acters would give the final distinguishing feature I also i egret that 
the two new suborders Hexapogona and Pentapogona were pro- 
posed, the latter at the last moment in the course of our 1927 work 
The Mamilloporidae and five related families classified in the latter 
suborder certainly form a division distinct from the other two sub- 
orders, the Anasca and Ascophora of the Cheilostomata, but 1 would 
not wish to retain Pentapogona as a term for the last two 

Our critics have stated that often we did not follow the rules of 
nomenclature m our treatment of old, poorly defined, or otherwise 
unrecogmzable genera Dr A M Waters, the most eminent of all 
bryozoologists, has repeatedly shown how impracticable it is to re- 
vert to old genera based on characters now known to be valueless 
Dr Harmer too has occasionally dropped genenc names which, qmte 
correctly m my estimation, he thought would be disadvantageous to 
the science to retain Following such authorities, Mr Canu and I 
tried to use common sense in nomenclatonal matters, but now after 
reviewing the entire field and completmg the bryozoan chapter for 
the Fossilium Catalogue, I have to adimt that rf stability is to be 
maintained the rulra must be followed no matter how illogical they 
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seem or how silly or unjust the effect Many genera which by com- 
mon consent have been dropped must now be recogmsed and re- 
defined with no basis other than that of some obscure name selected 
as the genotype or occumng in the original hst of species I have fol- 
lowed this course in the Fossilium Catalogus and I trust that the fore- 
going remarks will explain our nomenclatorial heresies of the past 
The changes made by this procedure will sadden the hearts of the 
older students, but the bryozoologists of the future can readily adapt 
themselves to the new arrangements For example, the oft quoted 
Paleozoic genera Fenestella and Moniictdipora must now go by the 
board for good reasons and many httle known names now become 
valid Some of these generic and other changes and new names for 
some preoccupied species arc indicated in the following notes 

NEW QENERIC AND SPECIFIC NAMES 

Chlastosella (Canu and Hassler) new genus (('heilostomata, family Schiio- 
porellidae) The oviocll is hyperstiimial, not closed by the operculum, its 
external portion is surrounded by a punct.ite ectouecium more or less de- 
veloped, and by an endooecium adorned with small pores arranged radially 
The aperture bears on its proximal border a narrow rectangular sinus, the 
peristome bears distal spines The frontal is a pleurocvst bordered by a 
double row at least of areolar pores It bears two long, thin zooecial aviou- 
lana transversely oriented extenonly 
Genotype — SwitoporeUa daedala MacGilUvray, 1882, in McCoy, Prod 
Zool Victoria, dec 14:14b,pf lS8,fig 4 Recent of Austraha 
Codonellina new name (Cheilostomata, family Snuttinidae) Proposed to 
replace CodoneUa Canu and Bassler, 1927, preoccupied by Haeckel, 1873 
Fistuhphragma new genus (Cyclostomata, family Fikubpondao) This 
new genus, based upon a common, ramose Devoman spemes, differs from 
typical Fteiultpora in that hemiphragms or semidiaphragms are developed 
in the zooecial tubes 

Genotype — FtatnUpora aptnidifera Rominger, 1866, Proc Acad Nat 
Sci Phil^elphia, p 121 Devoman (Traverse group) of Michigan 
HlppomonaveUa (Canu and Bassler) new genus (Cheilostomata, family 
Schiioporellidae) The ovicell is hyperstomial The frontal is a pleurocyrt 
surrounded by a row of areolar pores The aperture bears two cardelles more 
or less median In front of the aperture there is an oral aviculanum placed 
on the median axis of the sooecium 

Genotype — Lepralta praeelara MacGilhvray, 1895, Trans Roy Soo 
Victoria 4. 73 Tertiary of Australia Lepralta radtata Maplestone, 1901 and 
Leprolia dongata MacGilhvray, 1895, also belong to this new genus 
Hifpopobblla Canu, 1917 (Cheilostomata, family Sehisoporellidae) 
As pointed out by Miss Hasting in 1930, tins genus created by Mr Canu in 
1917 with Lepralta htpnopiu as the genotjme, has suffered some vicissitudes 
Forgetting the onginaJ note m which it first appeared, we mtroduced the 
same name as a new genua m 1920 with a fossil species H perforata as the 
genotype and further compbeated the matter by naming Htppopondla new 
genus with L htppopue as its genotype Our only excuse is that at that time 
we were mvolvM m the great mas^ of our 19^ work and mistakes would 
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creep in Suffice it to say that 7/tppononeUa becomes a synonym of Hvp- 
popcr^ Canu, 1917, and HippoporeUa Canu and Baasler, 1020, must be 
dropped as a homonym 

Monticuliporella new name (Order Trepostomata) Proposed for Montt- 
cultpora D’Orbigny, 1850 and subsequent authors (not D'Orbigny, 1849) 
Oenotyw — Monticulipora mammulata D’Orbigny, 1860 (not Montteuh- 
pora D'Orbigny, 1849, Rev Mag Zoo] , ser 2, vol 1 503) In founding 
Monticulipma in 1849, D’Orbigny clearly states the genot;^ as Certopora 
puatulosa Miohelm, 1^6, a synonym of the genotype of Cettocava of the 
family Cenocavidae (Cyclostomata) Cmocma thus becomes a synonym of 
Mordxcvkpora and Cenocavidae of the Monticulipondae For the reception 
of Monttcuhpoiella and allied genera of the Trepostomata, the family 
Prasopondae proposed by Simpson in 1897 is available 
Pac^ythecella new name (('heilostomata, family Ponnidae) Proposed 
for PaUiyUteca Canu, 1913, preoccupied by Schluter, 1885 
Semicytella new genus (Cyolostomata, family C'^isidae) Proposed for 
Semteyitt Canu and Bassler, 1922, Proc U S Nat Mus 61 74 
Genotype — Semnyhs dtspanlia D’Orbigny, 1850 (not Semuytts D'Or- 
bigny, 1854, Bry C'ret , p 1048 (lenotypo (selected by Gregory, 1909) 
Otcuhpora lugosa D’Orbigny, 1850, a synonym of Demepara Lonsdale, 
1850) 

Snuttmella (Canu and Bossier) new genus (Cheilostomata, family Smit- 
tinidae) Theovicell is hyperstomial, not closed by the operculum, it opens 
into a penstomie The aperture bears a lyrule and two cardelles The per- 
istome IS indented by a sinus or bears a spiramen when it is complete The 
frontal is a tremocyst in which the number of pores depends on the zooecial 
width A large soanal aviculanum con be found occasionally on the longi- 
tudinal axis of the zooecium 

Genotype —Esehai a tatei Tenison-Woods, 1876, Proc Roy Soc New 
South Wales 10 149, fig 3 Tertiary of Australia This genus differs from 
Smttttna in that the proximal sinus of the penstomice is completely covered 
by the peristome wluch is then pierced %y a spiramen 
Tubitrabeculina (Canu and Bossier) new genus (Cheilostomata, family 
Tubucellariidae) Tubucellamdae in which the sooocial frontal is an olocyst 
The penstomie is strengthened by a trabecular net-work supporting a more 
or less thickened epicalcification The ovicoll is penstomial Extenor aspect 
of the zooecia irregular and quite different from the true zooecial form ob- 
served in the intenor Ascopore visible with difficulty at the extenor but 
clearly seen in the intenor 

Genotype — Tubiirabeculana (Eachara) elevaia Temson-Woods, 1876, 
Trans Roy Soc New South Wales 10.2 , 10 Tertiary of Australia 
Centronea amencona new name Propos^ for Cenlronea tntet opera Canu 
and Bossier, 1920 (not Reuss) of the Eocene of North Carolina Ine Amen- 
can spemoa is more robust and has larger mierometnc dimensions 
Lag empon laeunoia new name Proposed for Lagentpora verrucosa Canu 
and fiassler, 1930, Proc U S Nat Mus 76 35, pi 6, fig 1 (Galagos Is- 
lands), not Lagentpora verrucoea Canu and Bossier, 19^, Proc U 8 Nat. 
Mus 72 137, pi Ulifige 5-41 (Gulf of Mexico) 
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SCIENTIFIC NOTES AND NEWS 
Prepared by Science Service 

U S Department of AgrvuUuTe — ^DroiiKht-resratant grasses, to be used 
in rebuilding the depleted rangelands of the West, will Ira sought in central 
Asia by an expedition of the U S Department of Agriculture On the edge 
of the Gobi Desert there are great natural grasslands, which have been 
pastured for thousands of years by nomad tribes, without any sign of ex- 
haustion In this region the temperature ranges from 100 degrees Fahren- 
heit m the summer to 40 degrees below zero in the winter, and severe 
droughts are f requent Y et the grasses survive, and the herds of livestock and 
game thrive on them The leader of the expedition will be Nicholas Roe- 
rich, veteran explorer of mterior Asia, from Kashmir to the Altai mountains 
With him will be his son, George ^brich, an expert in Central Asiatic 
languages, and two Bureau of Plant Industry agrostologists, H G Mac- 
Millan and J L Stephi ns 

The drought is charged with guilt in the 66 per cent increase in forest fires 
for 1034 over the average for three years If the number of fires increases at 
the same rate throughout this year the total number will exceed the total 
of 140,722 fires recoided fur 10^ The area burned last year was 43,889,820 
acres, with a total damage, estimated as accurately as possible by the Forest 
Service, at $60,274,960 

The unparalleled drought in the Midwest, soon to enter its fifth month, is 
showing up in the water levels of the great rivers — the Mississippi, the 
Missouri, the Arkansas and the Red, which are approachmg new low marks 
at many stations The Great Lakes also reflect the dry spell in lower levels 
Only Lake Superior is higher than the ten-year June average 

Seeds that refuse to sprout when planted can be roused from their 
dormancy by first soakmg them and then exposing them to light for a short 
time — m many cases as little as a few seconds L H Flint has discovered 
this in extensive experiments on lettuce seeds, and in less elaborate tests on 
lespedeza, a clover^like forage plant important m the South, and on the 
we^, mullein and curled duck It is only the longer wave lengths of light, 
Dr Flint discovered, that have this btimulatmg power Seeds exposed to 
light at the bluc-violet end of the spectrum rcfiis^ to germinate Even seeds 
that had been given the stimulating treatment with the lonrar wave lengths 
at the red end, and then were exposed to blue or green light, would not 
sprout Apparently somethmg m the shorter wave length rays reverses the 
process set up by the longer ones 

Organization of new Division of Game Management — The recently created 
Division of Game Management m the Bureau of Biological Survey will be 
oiganiBed as follows, under Stanley P Young, iii charge In the new set-up. 
four sections will have care of the four distmct branches of the divisional 
operations W E Crouch, of the old Division of Predatory Animal and 
Rodent Control, will head the section dealing with the activities of law- 
eitforoement officials and supervisors of game preserves and bird refuges 
Albert M Day, also of the old Predatory Animal and Rodent Control 
Division, will he^ the section on the control of injunous mammals F P 
Callaghan, of the old Division of Game and Bird Conservation, will head 
the section dealmg with the prosecution of violators of Federal migratory- 
bird laws R W Williams will head the section dealing with importations 
of foreign wild species and issuancctof Federal permits under laws admm- 
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istered by the Bureau, aa formerly Eight administrative regions have been 
established, covering the United States, each to be in ohai^ of a regional 
director 

U S Public Health Service — During July and August, the U 8 Pubhe 
Health Service was called upon to concern itself with two serious outbreaks 
of disease typhoid fever m several parts of the country, and bacillaiy dy- 
sentery m New York City and New Jersey, although the direct combatma 
of these threatened epidemics was competently taken care of by state and 
local health authorities The increase in typhoid appears to have been an 
indirect consequence of the drought, smaller commumties whose normal 
water supplies failed were compelled to turn to secondary sources, which 
were in some cases insufficiently safeguarded An mterstate problem arose 
when several members of a leadmg circus troupe became ill with typhoid 
fever After determining that none of the food handlers connected wim the 
circus were earners, the Public Health Service decided that the contmued 
travel of the orgaiuzation did not constitute a danger to pubho health 

Children’s Bureau, U S Department of Labor — In a cntioal review of 
child health, 1033-1934, prepaid fortheJoumal of PediatncsbyMASTHAM. 
Eliot, director of the child hygiene division of the U S Children’s Bureau, 
certain pertinent facts regardmg effects of the depression on child health 
are analysed and attention is c^ed to steps already taken to attempt to 
safeguard child health in the future Quotmg reports from official and un- 
official sources Dr Eliot concludes that “there would seem to be httle doubt 
any more that the depression has been havmg an adverse effect on the health 
and nutrition of many of the five or six million of children affected by the 
lowering of living standards due to unemployment or underemployment,” 
and suggests that smee the effects are apparently cumulative, it is likely that 
they will contuiue to bo felt for a considerable penod after the depression 
has passed, unless more active steps are taken to combat them than are pos- 
sible with the present hmited child-health budgets and relatively low stand- 
ards of relief still prevalent in many communities 

Office of the Sutgeon General, War Department — ^The United States Army 
Medical Department Research Board, which has been functionmg m Manila, 
P I , for the past 33 years, has been transferred to the Canal Zone, Panama 
This step was taken for two reasons first, it is believed that the activities 
of the Army will be greatly curtailed m tne Phihppme Islands m the near 
future, second, many problems confront the Army stationed m the Panama 
Canal Zone Therefore, it is believed that the board should attempt to solve 
some of these problems at an early date 

Dunng the wmter and spnng maneuvers, mvolvmg 3,000 troopers, 
atabrme and quimne were used as prophylactic measures against malaria. 
After a penod of three months following maneuvers m Uie Bataan peninsula 
no eases of malaria occurred m the experimental batallion Among the en- 
tire 3,000 troopi only about 20 oases of malaria m all occurred dunng and 
followmg the a^ttneuver penod These are by far the most encouraging re- 
sults that have ever been obtained with troops m the field m the Phihppme 
Islands 

National Bureau of Standards — Studies by Milton Habris mdioate that 
sam pl es of silk fabnc if exposed to daylight for four months while enolosedm 
an evacuated contamer, nave as much tensile strength as they had at the 
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start Similar samples of silk exposed to the same bKht, but m moist oxygen 
showed a 10 per cent loss of strength m the same tune The increase of the 
amount of mtrogen m the form of ammonia present m the silk durmg the 
ohemioal deterioration of the fabric by light is further evidence that the roaC' 
tion 18 one of oxidation 

A recent study of old newspapers made byB W Scribner mdicates that 
the rag fiber paper on which news was pnnted before 1868 was more resist- 
ant The older newspapers were found to be still m excellent condition 
Most of the editions appearing after that date, however, contained a crude 
ground-wood fiber They were generally found to be in an advanced state 
of decay The resumption m 1927 of pnntmg permanent library editions on 

E iper composed of high-grade fibers will probably preserve some of the 
ter records Teats showed that satisfactory papers liave been developed for 
this purpose 

A new device for measuring the small amounts of air passing through 
membranes of such varied nature as cigarette paper, builders’ sheathmg 
paper, leather, and food wrappers has been mvented by S T Carson 
The Bureau has conducted an investigation of a number of “gas savers,” 
“grease absorbers,” “burner protectors,” and similar appliances that are 
sold over the doorsiU by canvassers All of the “gas savers,” it stated, af- 
fected the operation of a satisfactory gas range in such a way as to increase 
the tendency to form carbon monoxide, which even in very small amounts 
IS injurious to health The “burner protectors,” the report continued, keep 
the burners clean but do so at the expense of cooking emcieni^ None of the 
water backs tested proved satisfactory while some of them cau^ the forma- 
tion of carbon monoxide “The ‘grease absorbers,’ ” the report states, 
“should be called grease diffusers, because they merely distribute the 
grease more uniformly around the kitchen ” 

William F Meoqfrs, chief of the spectroscopy section, attended the 
Spectroscopy Conference at Massachusetts Institute of Technology dunng 
the week of July 16-21 Dr Meoglrb presented two papers, one on specifica- 
tions for wave length standards, and tne other on measurements of standard 
wave lengths m the spiectra of the noble gases 
Lavbinson S Tatlor, m charge of the X-ray lalioratory, attended the 
Third International Congress on Radiology at Zurich, Switserland 
Hugh L Drtden, chief of the aerodynamical physics section, attended 
the Fourth International Congress for Applied Mechanics, at Cambridge, 
England 

News Briefs 

Daily releases of small balloons to carry automatic radio meteorographs 
mto the stratosphere are contemplated Lt W U Wenbtrom of the Signal 
Corps, U 3 Army, has been making studies at the California Institute of 
Technology with this object in view 

Extensive repairs are being made on the Washmgton Monument, which 
durmg its 86 years of existence has developed extensive cracks and spallmg 

The recent Congress, just before its adjournment, authorised the ex- 
penditure of $600,(^ for the construction of a thorou^y modem fisheries 
research ship 

Scattered Indian legends of a trmnendously large long-haired animal 
with a “very big nose” which it used for pulling up trees are being mveeU- 
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gated by W D Strong of the Bureau of American Ethnology, to aift the 
poasibihty of aumval of the hairy mammoth into poet-pleutooene time, and 
until human migration mto North America had taken place 

An unusually large oonoentration of earthquakes, seventeen of them in a 
five-day period endmg July 21, was reported ny the co^rative agency for 
coUeotmg seismologio data mamtamed by the U S Coast and Geodetic 
Survey, the Jesuit ^ismological Association and Science Service. 

An improved motion picture for aenal combat target practice has been 
adopted by the U S Navy, in appearance and handling weight it dosely 
duplicates an actual machine gun 

The outer atmosphere of Venus contains 10,000 times as much carbon 
dioxide as is present in the atmosphere at the earth’s surface, it is indicated 
by recent studies by Walter S Adams and Theodore Dunham, Jr , of the 

TlT.f r\t ^ T A. A. .A A__ 




America’s moat striking natural wonders are made the basis of the designs 
of thenewNationalParkssenesofpnstagestampB The one-cent stamp bears 
a picture of El Capitan, in Yosemite, the two-cent, a view of the Grand 
Canyon of Ansona, Mount Raimer appears on the three-cenl stamp, the 
Cliff Palace of Mesa Verde on the four cent, Old Faithful geyser on the five- 
oent, Crater Lake on the six-cent, Mount Deaer^ m Acadia National Park, 
on the seven-cent, the Great White Throne, in Zion National Park, on the 
eight-cent. Mount Cleveland, m Glacier National Park, on the nme-cent, 
and a scene m the Great Smoky Mountains on the ten-oent 

Personal Items 

General Hugh S Johnson, chief of the N R A , delivered the closing 
address at the Fourth Annual Economic Conference of Engmeen at the 
Stevens Engmeermg Camp, Johnsonburg, N J , on August 19 

J Bartels, research associate of the Carnone Institution of Washmgton 
and professor at the Forsthche Hochsohule, Eberswalde, Germany, arrived 
m Washmgton early m August He will remam at the Department of Ter- 
restnid Magnetism for about three months, engaged on research work in 
terrestrial magnetism 

On Sept 1,1934,0 W Torreson will succeed J E I Cairns as observer- 
m-charge of the Huancayo Magnetic Observatory in Peru The latter, hav- 
mg completed his three-^ar term of service at the Obeervatoiy, wUl return 
to Wasnington W E Scott has been appomted an observer on the staff 
of the Observatory and will leave Washmgton for Peru on tept 1 

Alice C Evans of the National Institute of Health discussed oertam 
biological and chemical aspiects of the bacteriophage m a recent issue of 
Srtence 

Robert S Campbell, formerly m charge of the Jornada Experimental 
R«age of the Southwestern Forest and Range Eimnment Station, has bMn 
appointed senior conservationist m the division of range research of the U 8 
FWest Service, with headquarters m Washmgton 
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GEOPHYSICS — Earthquakes associated with the 19SS eruption of 
Mauna Loa, Hawaii ^ Austin E Jones, Geological Survey 
(Communicated by T A Jaggar) 

A relation between volcanic outbreaks and accompanying earth- 
quakes has long been noted In this connection there is presented here 
a senes of 77 earthquake locations recorded durmg the 11 months 
precedmg the Mauna Loa eruption of December 2, 1933, followed 
by 19 locations recorded durmg and after the outbreak 

Durmg the year 1933, a double network of seismograph stations 
was maintained by the U S Geological Survey and the Hawauan 
Volcano Research Association as follows 


TABLE 1 — SuBMoaEAPB Stations in Hawaii in 1933 



Mep 

mjfmm 

N- 

Ifap 

wymbai 

Hawauan Volcano Obsenratory 

V 

Hilo* 

H 

Uwdeahuna 

u 

Kealekekue* 

K 

Halemaumau (Pit) 

p 

Waikii 

W 


• rpo of tbH Mra «vt kapi ■■■• br 


The mam station of this group (V) recorded 232 earthquakes, about 
1,800 spasmodic tremors, and about 2,300 mmutes of harmome 
tremor. Spasmodic tremors are m many cases very small records of 
the secondary waves of small local shocks and m other oases may 
have been generated by movmg lava The harmome or contmuous 
voloamc tremor usually accompames eruptions and is thought to be 
generated by the flowing lava, much as similar vibrations elsewhere 
are generated by water-falls 

About 40 per cent or 96 earthquakes were located Those m Kif auea 
crater have been left out to avoid crowdmg In July 1933, 35 quakes 

t Published by pennisnon of the Dinetor of the U 8 OeoloKioal Surrey Reoeived 
July 6, 1984 
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and tremors were located m and about Kilauea crater About half 
of the located earthquakes were felt It is rarely possible to locate an 
earthquake m Hawaii by drawmg isoseismals because only the fringe 
of the island below 4,000 feet elevation is settled 

The earthquakes are located by distances from the several stations 
shown on the map The stations used m finding the epicenter arc 
hsted in the table for each numbered earthquake Poor epicenters are 
located with the aid of only one or two stations Good epicenteis are 
located fiom three or four stations 

Depths less than 10 kilometers are not listed The errors in depth 
are large when near the surface of the earth and far from a station 
It IS believed that other depths arc too small They should indicate 
any tendency of earthquakes to get progressively shallower or deeper 

The distances from each station are found by measuring the 
"duration of the prclmunary”-’ for each earthquake from each station 
record The law s connecting the S-P time mterval and the distance 
as found for the Hawauau islands are 

S,-P„ <,-5 7 +0 143A-5 7e-®’A 

S*-P*, r-17 +0 098A 

Sn-Pn. <,-0 3 +0 092A 

where i = time in seconds and A - distance in kilometers * These 

distances are first used on a mechamcal focus finder/ which consists 
of an inverted relief map with distances on strings from each station 
The epicenter located in this way is checked by a graphical method,’ 
and the epicenter plotted on the map In 1932 one focus was located 
that appeared deeper than any m the table, namely 70 kilometers 
A blight tendency for the quakes to get progressively shallower up 
to the time of the eruption was noted 

Approximately one seventh of the located epicenters were under 
the sea, usually on the submanne slopes of the island The first one 
in the table occurred in 15,000 feet of water at the SE edge of a 6,000 
foot nse m the sea floor Numbers 0, 2A and 61 occurred where the 
sea IS 16,000 to 18,000 feet deep ' Approximately one third of the 
epicenters were on the quiescent volcanoes of Hualalai, Mauna Kea, 

* 8-P interval in seconds 

* Unpublished assnusenpt 

* Vofeano Letter No 851, published by the Hawaiian Volcano Research Associa- 
tion 

* PhvBii*s of the B!arth, Seismolo^ National Research Council p 162 

* It IS interesting to note that these earthquakes onginating under the sea bottom, 
where the island materials consisting of piled-up lava flows are very thin or even laok- 
ing, give rise to multiple P and S waves This indicates a layered condition of the sea 
bottom near the island chain The numbers of P and 8 waves found in each of the above 
four quakes u 3, 2, 3, and 4 
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and Kohala The remainder \^ere on the active volcanoes of Kilauea 
and Maima Loa 

A small number of the located earthquakes of 1933 occurred on the 
known island nfts It is to be expected that the rifts would show 
greater seismic activity in the neighborhood of volcanic centers 



Fig 1 — Map of the Island of Hawaii Kivmg location of recorded earthquakes pre- 
ceding and following the 1933 eruption of Mauna Loa 


Groups of epicenters fell m lines to the SE, NE, and N of the 
summit crater of Mauna Loa These lines of epicenters may define 
nfts No topographic features have been found to mdicate that these 
are nft hnes 

A number of earthquakes occurred within craters More than 40 
small shocks, chiefly mstrumental, were recorded from Kilauea crater 
during the year At times these crater shocks defimtely precede and 
accompany eruptions More often they are caused by movements 
deep in the volcano These movements are sometimes accompanied 
by surface changes such as openmg of cracks and changes of tilt. 
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TABLE 2 — Eakthquaus Prsobdino and Following tkb 1088 EBurrioN or 

Maun A Loa 


Nm 

DbU 

Ut N 



c / 


Jan 11 

19 

0 

Ju 11 

KVU 

1 

Jan 81 

19 84 

2 

Feb 10 

10 22 

2A 

Feb 4 

18 42 

8 

Feb 13 

20 11 

4 

Feb 16 

19 49 

6 

Feb 18 

20 02 

6 

Feb 18 

10 31 

7 

Feb 21 

19 23 

8 

Feb 22 

19 03 

9 

Feb 27 


10 

Feb 28 

10 43 

U 

Mar 8 

10 83 

12 

Mar 8 

19 17 

18 

Mar 8 


14 

Mar 0 

19 08 

18 

Mer 26 

10 22 

16 

Mar 28 

20 09 

17-20 



21 

Apr 9 

10 64 

22 

Apr 16 

10 13 

23 1 

Apr 30 

19 18 

24 

Apr SO 

10 21 

26 

May 2 

19 87 

26 

May 9 

1 19 82 

1 

27 

May 17 

19 64 

28 

May 20 

19 82 

20 

May 24 

19 40 

80 

May 24 

20 02 

81 

May 26 

j 19 66 

82 

May 27 

10 26 

88 

May 28 

, 10 83 

84 

June 7 

1 19 63 

86 

June 0 

19 27 

86 

June 16 

19 86 

87 

June 19 

19 13 

88 

June 20 


89 

June 22 

20 03 

40 

June 26 

10 24 

41 

June 29 

19 40 

42 

July 2 


48 

July 14 



Lo^ W 

^eordag 


0 / 

168 

VHKW 


164 42 

VHK 


164 27 

VH 


166 26 

VHK 

63 

166 11 

VHK 


166 50 

VHKW 


166 28 

VHKW 

87 

166 17 

VHW 

12 

166 36 

BKW 

67 

166 31 

VHKW 

28 

166 26 

VHK 

V 


166 06 

VK 


166 18 

KW 


166 16 

VH 

V 

10 

166 27 

VHW 


166 00 

VHK 

18 

166 48 

VHKW 


166 68 

KWVH 

23 

166 03 

VWHK 

37 

166 18 

VHKW 

19 

166 17 

VHKW 

83 

166 43 

VHKW 


166 27 

VHKW 


166 06 

VHW 


166 22 

VW 


166 37 

VHKW 


166 31 

VHW 


165 86 

HKW 


166 27 

VHKW 


166 06 

VK 


166 28 

VHW 


166 42 

VHK 

10 

166 16 

VHK 


166 26 

VHKW 

V 

10 

166 38 

VHKW 

11 

166 16 

VUP 


166 48 

VHKW 

V 

V 



Not felt 
Not felt 
Not felt 

Felt by few in eenttered 
poBitiona 
Not felt 

Felt at Honokaa 
Felt at Honokaa 
Not felt 
Not felt 
Not felt 

Felt at Honokaa 
Not felt 
Not felt 
Notfeh 
Near no 12 
Felt at Pabala 
Not felt 

Felt in north of Iiland 
Near or in Kilauea orater, 
not felt 
Not felt 

Felt lightly In Hilo 
Not felt 

Felt near Volcano, V 
Approximate location, not 
felt 

Felt at Volcano and near 
epicenter 

Felt near epicenter 
Not felt 

Felt at W d; Honokaa 
Felt in Honokaa 
Not felt 
Felt lightly 
Felt near epicenter 
Not felt 

Slopped water from tanka 
near epicenter 
Not felt 
Not felt 

Near or in Kilauea erater 
Felt near epicenter 
Not felt 

Felt lightly orer laland 
In Kilauea orater, not felt 
In Kilauea oratw, not felt 
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TABLE 2 — CmluMud 


kUp 

No 

Dote 

Ul N 

Lo^ W 


Dfliifch 

DL 


44 

July 10 

o / 

10 20 

o t 

155 20 

VHW 

40 

Felt in Hilo 

45 

July 20 



V 


In Kilauea crater, not felt 

45 

July 22 



V 


In Kilauea crater, not felt 

47 

July 31 

10 20 

155 30 

VHK 

16 

Felt sharply near epicenter 

48 

Aug 7 

10 05 

155 30 

VK 


Felt near epicenter 

40 

Aug 31 

10 48 

155 12 

VHKW 

30 

Not felt 


Sept 2 

10 02 

155 40 

VHK 


Not felt 

51 

Sept 7 

10 18 

155 27 

VHK 

45 

Felt 

52 

Bept 11 

10 02 

155 58 

VHK 


Not felt 

53 

Sept 11 

10 23 

155 28 

VHK 

11 

Felt near epicenter 

53A 

Sept 14 

10 23 

155 40 

VK 


Not felt 

54 

Sept 14 

19 10 

155 05 

VH 


Not felt 

55 

Sept 16 

10 43 

155 35 

VH 


Not felt 

56 

Sept 20 

10 35 

155 27 

VH 


Not felt 

57 

Sept 21 

10 24 

155 01 

VPU 


Not felt 

58 

Sept 26 

10 42 

155 23 

VHK 

11 

Felt sLghtly 

50 

Sept 28 

10 22 

155 27 

VHK 

15 

Felt near epicenter 

60 

Sept 30 

10 43 

166 26 

VKW 


Not felt 

01 

Oct 13 

10 12 

154 23 

VH 


Felt slightly in Hilo 

62 

Oot IB 

10 37 

155 25 ! 

VHKW 

15 

Felt elightly in HiLo 

68 

Oct 20 

10 22 

155 12 

P 


Felt near epicenter 

64 

Oot 21 

10 21 

166 31 

VHK 


Felt generally 

65 

Oct 21 

10 25 

155 30 

VHK 

15 

Felt generally 

66 

Nov 10 

10 16 1 

155 43 

VK 


Felt in distnot to NW 

67 

Nov 13 

10 50? 

155 40? 

W 


Felt at Waikii 

68 

Nov 25 

20 15^ 

155 507 

VW 


Felt in Koh&la 


Nov 25 

10 22 

155 26 

VHK 


Not felt 

70 1 

Nov 26 

10 12 

155 41 

VHK 


Not felt 

71 

Nov 28 1 

10 25 

155 16 

VUP 


In Kilauea crater 

72 

Nov 30 

10 23 

155 17 

VUP 


Not felt 

73 

Deo 1 

10 30 

155 83 

VH 


Not felt 

74 

Dec 2 

10 30 

155 35 

VHKW 

14 

Felt 

75 


10 34 

155 37 

VW 


Not felt 

76 


1030 5 

15534 5 

VHKW 


Not felt 

77 


10 20 

155 87 

VKW 


Felt 

78 


10 32 

155 32 5 

VHKW 


Felt 

70 


10 30 5 

155 37 

VKW 


Not felt 

80 

Deo 2 

10 23 

155 28 

VHKW 


Not felt 

81 

Deo 7 

10 12 

155 46 5 

VKW 


Felt near epicenter 

82 

Dee 12 

10 25 

155 20 

VPU 

7 

Not felt 

88 

Deo 14 

10 30 

155 28 

VHKW 

25 

Felt near Kilauea 

84 

Deo 20 

10 51 

155 17 

VHW 

5 

Not felt 

85 

Deo 20 

1024 5 

155 18 

VUP 


Not felt 

86 

Deo 20 

1045 5 

155 14 

VHW 


Not fait 

87 

Deo 27 

10 48 

155 21 

VH 


Felt near epioenter 

88 

Deo 27 

10 44 

155 15 5 

VH 


Felt near epioenter 

SO 

Deo 27 

10 47 

155 20 

VH 


Frit near epicenter 

00 

Deo 27 

10 36 

155 10 

VH 


Frit near Kilauea 

01 

Deo 30 

10 26 

155 88 

VpKW 

17 

Frit in Hilo 

02 

Dee 31 

10 11 

155 10 

VHW 


Not frit 
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Earthquakes have been repoited felt by parties on Mauna Loa, 
usually while in or near the crater or near the nfts These quakes 
often give small mstrumental records or none at all It may be m- 
ferred that Mauna Ix>a earthquakes equal if not surpass the numbers 
recorded from Kilauea 

The Mauna Loa eruption of 1914^ was preceded, dunng two months, 
by earthquakes more than 20 kilometers away from the Observatory 
In October 1933 a similar seismic disturbance occurred There was a 
notable increase in the earthquakes m the range of 20 to 100 kilo- 
meters This swarm of earthquakes preceded the outbreak of Mauna 
Loa by six weeks 

Nearly comcident with the outbreak and probably caused by it, 
were 13 quakes recorded m shghtly more than two hours Only three 
of these were felt as far away as Hilo A party staying at the rest 
house on the Mauna Loa northeast nft, elevation 10,000 feet, re- 
ported that the shocks were quite alarming Of the 13 shocks, six 
were large enough and well enough recorded at all stations to be 
located The depth of the first was 14 kilometers The measurements 
suggest that the following quake (No 75) was 6 kilometers deep, the 
next two were near sea level or above, no 78 was at 4 kilometers 
depth (possibly above as the elevation of the mountain is 4 2 kilo- 
meters), and no 79 was at 9 kilometers depth It should be remem- 
bered that there were seven smaller unlocatable shocks at this time. 
One preceded and six followed the six located shocks It is probable 
that they were of such high focus as not to record completely at any 
other station It is quite hkely that they were located m the south- 
east section of the crater of Mokauweoweo, as the located shocks do 
not quite coincide with the eruption fissures 

Dunng and after the eruption the known seisnuc activity nugrated 
aw ay from the volcanic center, the direction being SW, SE, E, and 
NE The larger numbers of epicenters were on the NE nft of Mauna 
lioa and to the east of Mauna Kea 

A hst of the recorded earthquakes is given in Table 2 and their 
location noted on the map (Fig 1) 

'HO Wood The eeumte prelude to the 1914 eruption of Mauna Loa Bull 
Beis Hoo 5, No 1 1915 
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GEOPHYSICS — A note on the elastic properties of rocks * Roy W 
Goranson, Geophysical Jjaboratoiy, Camegie Institution of 
Washington 

Vanations m the physical and chemical constitution of rocks are 
found to produce observable changes in their elastic properties This 
fact constitutes an important resource in geophysics because the 
elastic properties of material at depth in the earth can be evaluated 
from seismologic data if the density is known When these elastic 
properties detcrimned within the earth are compared with the known 
properties of rocks detcrimned from laboratory mcasuiemeuts im- 
portant information concermng the natuic of the material is at once 
available However, in order to make such roirelations it is assumed 
that a simplified form of the elastic theory is valid, that rock speci- 
mens are representative of the rock body from w'hich they w'cre re- 
moved, that elastic data are independent of the method employed, 
and that the functional relations are sufficiently well known so that 
laboratory data can be safely cxtiapolated beyond the experimental 
pressure limit It is w cll know n that these assumptions are not fulfilled 
exactly, but they approximate to the actual conditions in many 
coses, in other cases they do not The addition of new data has re- 
opened the problem of reconciling the elastic properties of rocks 
calculated from seismic data with those obtained from laboratory 
measurements 

The elastic s}mmetry of perfectly annealed, homogeneous glass 
18 isotropic, but that of crystals is not isotropic (anisotropic) and 
vanes with the crystalline symmetry An aggregate of randomly 
onented crystalline grams, such as is present in some rocks, should 
behave isotropically as a whole if no other vanablcs entered into the 
scheme of thmgs, but an analysis of the expenmental results shows 
that, under certam conditions, to ignore such other vanables would 
lead to senous error because directional vanations apart from mere 
crystallmity have been observed in the same specimen Even though 
we assume that the stress-stram relations are calculable by the class- 
ical theory of elasticity the mechanics and contnbutions of such vana^ 
bles are not sufficiently known at present to be evaluated, and so for 
purposes of calculation in correlatmg different data, isotropy is gen- 
erally assumed as an approximation If such calculations lead to results 
consistent with other data general expenenoe is that they will be 
fairly trustworthy, if not, then these vanables cannot be neglected 

‘ Reoeired July 24, 1934 
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If homogeneity of constitution and isotropy be assumed there are 
simple functional relations** between the compressibihty P or bulk 
modulus K {K»l/0), modulus of ngidity R, Young’s modulus E, 
Poisson’s ratio <r, the velocity of the distortional wave V, (V,* ^R/p) 
and the velocity of the compressional wave F, (F,*— 4F.*/3 ••K/p) 
These relations are such that if the density p, and any two of the 
quantities are known the others can be evaluated 

The actual deterimnation of elastic properties of rocks can be 
divided into two types, namely, dynanuc methods mvolvmg adiabatic 
changes of state and static methods mvolvmg isothermal changes 
of state **’ 

In the first group fall all data of seisnuc ongm and some few labo- 
ratory data at low pressure obtained by setting the specimens mto 
vibration All other laboratory data have been derived by static 
methods F D Adams and Coker* determmed E and v by measuring 
the longitudmal compression and lateral extension under umdirec- 
tional thrust (mean stress of 350 bars) The Watertown Arsenal* 
has made similar measurements on rock materials Nagaoka* de- 
termmed E and R by measuring bendmg and twistmg of specimens 
Zisman* determmed E and v under unidirectional thrust (to a mean 
stress of 56 bars) and /9 under hydrostatic pressure (to 700 bars) by 
measurmg changes m Imear dimensions Nagaoka’s values of E and 
R would lead to negative compressibilities, an absurdity Zisman’s 
values of E and v are not consistent with his compressibihties More- 
over, his determmations of 6 - (l/lo)dl/dp (where I denotes length, lo 
bemg the imtial length, and p the pressure) are not m general equal 
to il3 which would be true for isotropy At low pressures rocks cannot 
therefore be treated a pnon as if they were homogeneous isotropic 
substances 

Because rocks can differ widely not only m mmeral composition 
but also m gram size and orientation, gram boundary bonding, and 
kind and amoimt of open spaces (pores, cracks, etc ) it does not seem 
surprising that inconsistencies occur when different methods are 
used If the seisnuc disturbance as registered on a seismograph repre- 
sents that portion which has lost the least amount of energy m its 

■ Ror W OoRANsoN Thermodynamteal relattona tn multh'^ompaneni iysiemt 
CATDegie Inst Washington Publ 408 1030 * p 128, ^ p 122 

' F D Adahb and E G Gokrb An tnvetitpaltoH %nto th$ glaHtc con$tani9 of rodbt 
moro espeetaUjf tptih refortneo to cubte eompreMMtlUtf Carnegie Inst Washington 
Publ 46 1006 

* Watertown Arsenal Rmrt, 1804 

* H Naoaoka Phil Mu 50 58 1000 

* W A ZisuAK Proo ^t Acad Soi 10 653 1038 
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travel, and therefore must have followed paths of high elasticity, 
there is present here a type of disonimnation entirely lackmg in 
static methods The inhomogeneities stated above could then give 
widely different results for static and dynamic methods at low pres- 
sures which would become ironed out at high pressures 

Rook composition, gram size, type of bondmg, and porosity will 
be functions of the conditions at the time of formation and so may 
be more or less uniform over a relatively large area Open spaces 
other than pores will depend on the later history of the region and can 
be extremely localized The act of removing a specimen for test may 
contribute by introducing stresses sufficient to open up cracks and 
loosen the rock structure If seismic disturbances as registered are 
propagated along paths of hi|d^ elasticity and therefore in effect 
Ignore the open spaces, as Zisman concludes from his data, the bulk 
modulus will be dependent only on the kmd of mineral grains, their 
orientation, and bondmg The mineral grams may be intimately 
mterlocked, touchmg at only a few points, or separated by a bond 
of cementmg material A close knit interlocking structure of randomly 
oriented grams should have elastic properties approachmg the mean 
of the constituent mineral grams whereas the largest deviation should 
be found m rocks of loosely aggregated grams This is corroborated 
by general experience 

The idea that stresses accumulate mainly m the neighborhood of 
surfaces of discontinuity of physical propterties might lead one to 
consider changes m geometric shape arising from complicated non- 
hydrostatic internal strams m the neighborhood of such gram con- 
tacts If such effects were noticeable they would show up m linear 
measurements as hysteresis or as antsotroptc behavior, but m volume 
measurements only plastic flow with increase m density (permanent 
set) occurred Such an effect would be most apparent m highly com- 
pressible heterogeneous materials such as gramte 

Zisman has determined the compressibihties of several rocks to 
pressures of 700 bars by measunng Imear changes with pressure and 
calculatmg the volume changes from them In some of his experiments 
he has made mdependent sets of measurements on three separate 
pieces from the same specimen but cut at right angles to each other 
Even such precautions do not seem to have been sufficient to give 
a truly representative compressibility because, with the exception of 
one specimen m which the feldspar /quartz ratio was highest and 
therefore by this criterion should have been the most mcompressible, 
his compressibihties of uncovered gramtes average less than the com- 
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preseibilities calculated from the volume average of the component 
minerals, this seems hardly probable because the latter represent 
minimum value curves to which the experimentally determmed values 
approach asymptotically at high pressures His compressibility value 
for uncovered Vermont marble is lets than the compressibihty of 
calcite and m Ime with his results on granite He has also made 
measurements on a rock which he calls dolomite but describes as 
having 98 p>er cent calcite , it may have been mcorrectly described but 
if not it should have a compressibihty equal to or more than calcite, 
his actual value of 0 is about 14 per cent less than that of calcite 

It might be concluded from such results that a very low form of 
elastic symmetry is present m such rocks and that when they are 
stramed there is mvolved not only a change in linear dimensions 
but also a change m angular dimensions For example, a cube of 
granite would not remam a cube or even a rectangular parallelepiped, 
but deform mto some non-rectangular configuration A measure of 
the compressibihty could not then be obtained, m general, from three 
linear changes at right angles to each other From Zisman’s results, 
the change in configuration of such rocks should differ enough quanti- 
tatively from a simple conti action of the hnear elements to be readily 
apparent This low form of symmetry, if it exists, must be confined 
largely to low pressures, at moderate to high pressures there is fair 
agreement between linear and volume measurements, and between 
laboratory and seisnuc data 

There are, however, other effects at low pressures which must 
first be taken into consideration Hysteresis, which implies irreversi- 
bility in the sequence of states through which the specimen passes 
18 mdicated by elastic aftervoorking and permanent set in the results 
of the Watertown Arsenal, Adams and Coker, and Zisman Elastic 
afterworking is a term used when the stram produced m a specimen 
under load is not m general independent of tune and when the extent 
of elastic recovery depends on the length of time a stramed specimen 
is free from load The results of Adams and Coker and of the Water- 
town Arsenal show clearly that there is an mcrease in resistance of 
rock to deformation from repeated loadmg and unloadmg of forces 
Permanent set, generally grouped under plastic effects, is the term 
used for ultimate deformation, the specimen never retummg to its 
ongmal condition These all indicate that the instantaneous state of 
a rock depends not only on the external conditions prevailing at the 
instant but also on the previous states The classical theory of elas- 
ticity 18, moreover, restricted to conditions m which the stram result- 
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mg from a load disappears on removal of the load, and this necessary 
condition is violated by the above hysteresis phenomena 

A rock specimen is probably not in the same state of strain as the 
parent rock body from which it was obtamed The mere separation 
of the specimen from the parent body can alter its state of strain by 
a rearrangement and release of accumulated stresses Some disturb- 
ance, generally by impact, also follows from the removal, and strains 
mduced by a force suddenly applied may be twice those mduced by 
the same force appUed slowly These stresses may be sufficient to 
further comphcate the history of the specimen by opening cracks 
and loosenmg the rock structuie The strain history of the rock body 
will not be knowm because the conditions existing at the time of its 
formation will not be those of today, and durmg the intervening 
tune loadmg and unloading, aided by shearing forces, wnll have acted 
to modify the ongmal stress-stram relations It can generally be 
assumed, however, that the rock body will be m a state of ease for a 
higher state of strain than the specimen (that is, it can be strained 
without permanent set to a higher limit of stram) In this connection 
it IS mterestmg to note that expienmental results obtamed at high 
pressure do not exhibit any of these irreversible phenomena Bridg- 
man observes a Imear hysteresis but this is a true elastic hysteresis m 
which the stress-stram diagram is a closed, reproducible curve 

It IS suggested that if the specimen be first seasoned, perhaps le- 
peatedly, at rather high hydrostatic pressure, the experimental re- 
sults obtained at low pressure would become more reproducible, more 
amenable to theoretical treatment and probably more representative 
of the rock body For this seasonmg the specimen should be made 
impervious to the pressure fluid m order that the pressure may act 
on the specimen as a whole 

In the high-pressure range Bridgman^ has determmed 6- (1 /U)dl/dp 
from Imear measurements and L H Adams' and his co-workers 
j3 « (l/Fo)d V/dp by obtammg volume changes from piston displace- 
ments It IB indicated that at high pressures rocks become more 
amenable to treatment as isotropic bodies smce the compressibility 
values of Bridgman and of Adams are generally m good agreement 

However, even for high-pressure data a postulation of isotropy 
can lead to serious error It has been stated m this article that per- 
fectly annealed homogeneous glass is isotropic but this is not true 
for Btramed glass In order to obtam basalt glass or tachyhte it is 

* P W BsiDOiuir An J S« 7 81 1984 frocks), Ibid 10 880 1038 (tsohylitc), 

' L H Adams and E D Wiluambon J FranUrn Inst 195. 478 1088 L n. 
Adams and R E Qibbom Proo Kat.Aoad Sm 18 878 1036 (taobyhta) 
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necessary to cool the melt rapidly because it ciystallises readily 
Rapid coolmg means steep temperature gradients and this treatment 
yields a stramed glass Bndgman^ has determined 8 and Adams and 
Gibson* have detenmned /9 of Kilauea tachyhte in the pressure range 
of 2 to 12 kilobars Adams and Gibson’s mean value of fi at 26‘’C 
for this pressure range is 1 45 Xl0~' reciprocal bars Also, from their 
residuals, it is apparent that over this range of pressures Aj9 is negative 
and not more than 3 per cent of this value Bridgman’s value of 8 at 
30°C 18 0 45 X 10~* reciprocal bars to 7350 bars, at pressures above 
7350 bars the slofie is about the same but negative, i e , the specimen 
elongates under pressure On the assumption of isotropy /9 would be 
1 36 X 10~* reciprocal bars to 7350 bars and then become negative 
by about the same amount, which of course cannot be true The 
reversal point is affected by temperature, which is what we should 
expect if temperature strams were mvolved, at 75“ there is no reversal, 
and he finds d^/dp, assuming A/9-3A4, negative and about 14 per 
cent of the compressibihty at 7 kilobars for the pressure range of 2 
to 12 kilobars But isotropy cannot be assumed here and /3 is not 
equal to three times the change of one linear dimension with pressure 
at any pressure A representative 0 from Imear dimensions can only 
be obtained from the measurements along each of the three principal 
directions of the strained glass It would seem reasonable then to 
assume that /9 and d0/dp obtained from volume measurements, such 
as those of Adams and Gibson, will be more rehable than from meas- 
urements on one linear dimension of such non-isotropic material, 
and although it is possible that 0 might decrease more rapidly at high- 
er pressures, there is no a priori reason for such a conclusion The 
extrapolations Daly* makes of Bndgman’s data at 75“ could there- 
fore be in error 

Rock specimens sealed so that they do not come m contact with 
the compression flmd have a much higher compressibility at low 
pressures than specimens open to and therefore penetrable by the 
pressure fluid as is mdicated by Zisman’s measurements This would 
be expected because a certain penetration of flmd mto the open spaces 
of the “uncovered” rock specimens would occur and so prevent these 
cavities from elosmg under pressure In sealed specimens the paths 
of least resistance are the opemngs m the rock specimen, the first 
effect of pressure will be to close up these opemngs and therefore 
they will contnbute less and less to the compressibility of the speci- 

* R A Dalt /ffneout rockt and the depUu of tho oarih (MoQr»w-Hill Book Co . 
New York, N Y ) 1933, pp 189-190 
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men as pressure is increased, consequently the measurements at 
pressure of sealed and unsealed specimens would approach one an- 
other in value, which is what L H Adams and Wilhamson found to 
be the case However, anomalous behavior can occur m uncovered 
rock specimens because, for a certain pressure flmd, a certain range 
of differential pressures will be needed to fill the rock cavities with 
the fluid These differential pressures may be inappreciable or may 
be so high that the opexungs are closed by pressure before they can 
be filled with the fluid The effect from openings which he between 
these two extremes might result in a compressibility which is high 
for increasmg pressure and low for decreasing pressure Bridgman 
concluded that some of the reverse hysteresis he observed in his 
measurements on changes of length in rock with pressure might be 
due to this effect 

By way of summation, it would seem from an analysis of the results 
that a Imear method which demands much more in the way of homo- 
geneity and perfection of elastic properties than does a volume method 
IS not as well adapted as the latter method for such heterogeneous 
matenals as rocks, particularly at low pressures 

Secondly, low-pressure expenmental results will not be reproducible 
or strictly applicable to treatment by the classical theory of elasticity 
unless the irreversible phenomena of plasticity (permanent set) and 
elastic afterworking be eliimnated Again, a rock specimen will not 
be representative of its parent rock body because the state of strain 
18 a function not only of the external conditions prevailmg at the 
time but also of the past stram history or conditions A remedy for 
both might be obtained by giving the sealed specimen a preliminary 
seasomng at a high hydrostatic pressure, perhaps of the order of ten 
or twelve kilobars 

Thirdly, rock structure plays an important r61e m low-pressure 
compressibility but becomes less important as pressure is increased, 
at 12 kilobars the rock compressibility does not differ very markedly 
from the volume average of the mineral compressibihties The slope, 
dpfdp, to 12 kilobars includes then practically the major effect of 
the rock structure Compressibilities obtamed by extrapolatmg experi- 
mentally detenmned dopes of crystallme rocks to much higher 
pressures will therefore be too low. A more representative slope, 
d0/dp, for high-pressure extrapolation will be the average dfi/dp of 
the component mmerals (averaged by volume percentages) 

Fourthly, Zisman found that low-pressure elastic moduh resulting 
from dynaimc methods are higher ^an those from static methods 
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An explanation of this discrepancy, namely, that there is a discnmma- 
tion by the former resulting in data that m efifeot ignore the presence 
of cracks and cavities m rocks, seems reasonable The first impulse, 
for example, of a compressional tram of waves recorded on a seismo- 
graph will be the strongest because it will have lost the least amount 
of energy. Smce this is taken as the travel time of the compressional 
wave there is introduced a kind of discnmmation which is obssrpo- 
honal m character Elastic moduh obtamed from such data will rep- 
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resent paths of high elasticity in rocks, that is, paths which mclude 
a minimum of open spaces In order to duphcate seismic data, then, 
the effect of such cracks and cavities must be ehmmated from static 
measurements For closely bonded mmeral grams such as are found 
among igneous rocks an extrapolation from high-pressure experi- 
mental data should agree with low-pressure seismic data. Such a 
comparison is made m the followmg table and diagram usmg granite 
as the example because the data for it are rather complete, and fur- 
thermore the sahc rocks as exemplified by gramte yield more typical 
results than do the femic rocks They are probably also of more inter- 
est geologically m the low-pressure field of experimentation. 

From the table and diagram it is seen that the best agreement with 
the near-surface compressibility calculated from the seisimo data of 
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Leet and Ewing*® is the value obtained (m parentheaea) by direct 
extrapolation downwards of Adams and Williamson’s high-pressure 
measurements 

The femic rocks are more unstable than the sahc rocks when ex- 
posed to weathermg, and this weathenng by loosening the rock struc- 
ture and by alteration of the ongmal minerals can have a large effect 



Preaurt ~ Ktlobors 


Fig 1 — Compreaaibility of granite plotted as a function of pressure, compressi- 
bility fi In reciprocal bars X1 (f, pressure in kilobars (1 kilobar«10* dynes cm~*) 
ew ^ers to average of Zisman’s results on covered gmites, Seumto refers to 
Lwt and Ew^s seismic results on granite, AW-unc and AfF-ew refer to averages of 
Adams and Williamson's results on uncovered and covered granites respeotivelyi 
broken lines are enrapolations downwards from high-pressure results, Z-Q une and 
Z»R une refer to Zisman's results on uncovered Quincy and Rook port granites rs- 
ipeotively 


on the compressibility of the rock Measurements made on various 
diabases result m compressibihties which vary from 1 2 to 1 8 X 10"^ 
reciprocal bars at 2 kilobars, the freshest rock having the smallest 
oompressibihty This range of values is very materially reduced at 
higher pressures (at 10 kilobars it is 1 1 to 1 3 Xl0“«) but indicates 

4 876 1W8^” ^ ^ 2 160 1982 L D. Lmt Physios 
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that for low pressures, which mean shallow depths and therefore 
more or less weathering of the rock, a satisfactory average oompressi- 
bihty cannot be obtamed The seismic compressibihty of Sudbury 
nonte, from Leet and Ewing’s measurements, is 1 56xl0~* which 
corresponds with a downward extrapolation of the mean of values 
given above, but this is probably merely a coincidence 

Laboratory data comparable with near-surface seismic data cannot 
be obtamed for loosely consolidated rocks such as some sandstones, 
shales, etc , by any kmd of high-pressure extrapolation because here 
looseness of mmeral bondmg plays a large r61e 


PALEONTOLOGY — The pelecypod genue Vulsella in the Ocala Itme- 
sUme of Florida and tie bearing on correlation ^ F Stbarns Mac 
Neil, U S Geological Survey (Commumcated by W C 
Mansfield ) 

This paper records from the Eocene Ocala limestone of Florida a 
new species belongmg to the pelecypod genus VidaeUa Though well 
known m other parts of the world, the genus has been nearly unknown 
in the Americas, in fact, the specimens here described constitute only 
the second reported occurrence in the western hemisphere The first 
record was based on a small specimen of Vvledla found livmg off 
the Pacific coast of Nicaragua and now in the U S National Mu- 
seum (U. S Nat Mus Cat No 101935) Dali* made this specimen 
the type of a new species, Vulsella pacifica Dali, though there can be 
but httle doubt that it is identical with a form now mhabiting oriental 
seas, and that it amved m the eastern Pacific m comparatively recent 
tunes Commenting on the distribution of the genus VtUseUa, Dali 
reported the find as the first known occurrence of the genus m the 
Amencas His remark may be extended to include the entire family. 

The species of VulseUa are extremely variable Of the many Recent 
forms described as species, probably only three or four are valid 
Smith* retams four m his revision of the genus, whereas Cox* after 
an exammation of a large number of specimens from the Eocene of 
Somaliland behaves that even some genera proposed on the basis of 
fossils may represent mere mdividual variations 

‘ Published by penniMioa of the Director of the U S Geolofioal Survey Ho- 
eeiTad April 6, lfe4 

■ Dall, W H U. 8 Net Mui Proc 52 no 2188, p 408 1917 

< Smith, E O MeUeolog Soo London Proo 9 806 1910-11 

* Coz, L R Roy Soo E^burgh Trane , pt 1 (no 2) 1981 





Fig 1 — FuZseUa Lamarck, xU Caloaire grociler 

Ully St George, Oiae, France 

Figa 2-4 — VulBeUa tooodt iTeppner, after Wood Bartonian Barton, England 

Fige fr-ll — Fidtetta ocoleiuw Mao Neil, n sp V-6 — Juvenile form, X3 Cotype, 
2 milea northeaet of Sumptervill^ Sumpter County, Fla 7-0 — Young adult, Xlk 
Faratype, li miles south of Newberry, Alachua County, Fla 10-U — Adul^ XI I 
Cotype, same locality as Figs 6-^ 
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Thete is probably not sufficient matenal in collections m Amenoa 
to permit a satisfactory systematic study of the species or possible 
genera of the VulseUidae To the writer, however, the suggestion is 
strong that the Ocala species forms with Vulsella deperdUa Lamarck” 
(Fig 1), from the Calcaire grossier of France, and VulseUa tooodi 
Teppner* (Figs 2-4), from the Barton beds of England, a small 
group whose pronounced avicuhd characters may warrant separation 
as a distmct genus 

Deshayes^ made the following remarks on the peculiarities of 
Vulsella deperdita 

"Elle se distingue de ses trois cong^n^res du bassm de Pans [V mtntma, 
V angiuta, V afumala] par ses crochets obliques et m4me divergents, for- 
mant dans le jeune Age, un commencement de spire Le bord de la fossette 
se d^tache sous le forme d’une crAte tranchante qui suite le movement 
spiral du crochet et I’accompagne jusqu'au summet " 

The “bord de la fossette” is, more correctly, the posterior dorsal 
margin of the shell 

The group of V deperdita is the only group of vulsellids m which 
the posterior dorsal margm remams alate or sub-alate in the adult 
and, with the exception of the enigmatical Naxadxna herberti Munier- 
Chalmas, the only group showmg a tendency to antenor inflation or 
elongation Furthermore, Recent shells of the genus Vulsella consist 
of vertical pnsmatic crystals on a thin internal nacreous layer, where- 
as the now species from Flonda has an external layer of very oblique 
fibro-lamellar elements The prisms of V deperdUa are also obhque 
to the surface 

The writer beheves that the next revision of the Vulselhdae, which 
should be made from Old World collections, should make use of the 
differences here pomted out 

Curiously enough, confusion has run not in the onentation of the 
shells of the VulseUidae We are certamly at a loss to know why 
Bernard* disregarded his own pnnciples of morphology and mcor- 
rectly designated the antenor and postenor ends of his fine sketch 
of an extremely young sheU of Vulsella rugosa Lamarck Stohczka* 
ran aground on the assumption of a byssus YaiUant^* readily saw the 
true axial relatuma upon the dissection of hvmg specimens of V 

* Duratis, G P Ammaux miu ttrtibres dans le Bassin de Pane Texts II, p 01 
1864 

' Trppmib, W Centralbl Mmeralogie, Qeologiei PsUoatoIofie, 16 001 1014 

' DauATU, OP Op oit p 61 

' Bbbnaw, F AnnaleaMi nat , Zoologie Sth aer , S 124, p( 8, fife 8,7 1808 

* Stoucika, F PAlAMUtologis IndiOA, p 806 1871 

>* Vailulnt, L Annalea aoi oat , Foolc^a, 6th aar , 0* 284 1808 
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rv^oaa Lamarck, and Fischer follows him in his Manual de Conchylto- 
logie Munier-Chalmas" and DouviUe** seem to be in correct accord 
over Recent forms and fossils most nearly related to them, but the 
antenor marginal inflation of Vulsella deperdita Lamarck they con- 
fused with the posterior margmal notch of certain Recent and fossil 
forms 


The new species offered in this paper may be described as follows 

Vulsella ocalensis Mac Neil, n sp 
Figures 6-1 1 

Shell Bub-ostreiform, anteriorly inflated and elongate, thin except at 
umbo, where it is thickened or camerate, extenor shell layer composed of 
oblique fibro-lamellar elements, mner layer laminar and compact, probably 
nacreous, but possibly laminar calcilic, adult sculpture roughly conccntnc, 
umbo sub-spiral and opisthogyrate, postenor dorsal margin sharply alate 
and foUowmg the rotation of the beak, ligament area depressed, acute and 
postenorly directed in extremely young shell but becoming wider and more 
antenor m adult, ligament area containing a single deep ligament pit, at 
first directed postenorly along the hinge line but swinging anteriorly with 
the widening of the lif^ment area, muscle scar just antenor to the beak 
and close to the ventral margin, antenor ventral comer of ligament area 
forming a toothlike projection on the otherwise edentulous binge line 

All of the types are nght valves 

Dimensions of larger cotype length 48 milimeters, height 10 millimeters, 
convexity 7 millimeters 

Type locahties Cotypes (U 8 Nat Mus Cat No 373062), Sumpter 
Rock Co quarry, about 2 miles northeast of Sumpterville, Sumpter County, 
Fla (U S G S Sta No 12751), collectors W C Mansfield and G M 
Ponton, 1932 Paratype (U 8 Nat Mus Cat No 373053), Cummer 
Lumber Co , 1^ miles south of Newberry, Alachua County, Fla (U S G S 
Sta No 6812) , collector C W Cooke, 1913 

The pomt of greatest interest m the new Ocala species is the fact that it 
provides what is probably as good a entenon as any now known for trans* 
Atlantic correlation Vulsella taoodt from the Bartoman and VuheUa ocahnna 
from the Ocala limestone, both rare but intimately related species with a 
linutod geologic range, are not clearly related to any other species of VuUetta 
except their probable prototype, VulaeUa deperdita from the Calcaire groa> 
Bier 

A very striking senes is seen as we pass from the ventrally elongate, sub- 
alate Vulsella deperdita through the mtermediate Vuiadla leoodt to the an- 
tenorly elongate, conspicuously eared VvieeUa oealenete 


Muniib-Cbaijiab, M LinnoaD See Normandie Bull S 100 1803 
** DoutiluC, H 6tude lur let VuleeUtdia Annal paltentologie 2 1007 
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BOTANY — New Aeteraeeaefrom Qwthemala eeUecled hy A. F. Skutch * 
S F Blaxn, Bureau of Plant Industry 

This paper contains descriptions of the new Asteraoeae (except the 
tribe Eupatoneae and the genus Senecto) contained in a collection 
amounting to about 650 numbers made by the ornithologist, Dr 
Alexander F Skutch, m the mountams north of Tecpam (Tecpdn), 
Department of Chimaltenango, Guatemala, m 1933 From the 
southern base of the mountams, at about 2136 meters elevation 
(7000 ft ), to about 2745 meters (9000 ft ) the woods are made up 
mainly of oak, alder, and pme, above 9000 ft the virgm forests 
are nearly pure cypress {Cupressus berUhamt Endl ), with a slight 
admixture of pme and dicotyledonous trees, but no oaks Lumbering 
operations above the 9000 ft level have been followed in some cases 
by the growth of secondary forest composed of mixed dicotyledonous 
trees, other areas have grown up again to nearly pure stands of 
cypress Below the 9000 ft level the sporadic but extensive and waste- 
ful native cultivation has left much cleared land and bushy pastures, 
the most conspicuously abundant composite m such areas throughout 
the region, but particularly below the 9000 ft level, is Baccharu 
vacanmdes H B K , which sometimes reaches a height of about 10 
meters The two prmcipal localities at which collections were made 
by Dr Skutch, Chicbavac and Santa Elena, are haciendas m the 
mountams north of Tecpam, the former three miles from the town 
and at about 2440-2745 meters altitude, the latter six miles north 
and at about 2745-3050 meters elevation 

Archibacchans prorepens Blake, sp nov 

Herbs erects os 5 dm alts, rhisomate repente, esulis tenuis stnsto- 
angulatus pilosulus pilis cnspatis multilooulsnbus, fobs oblongo-elliptioa 
V lanoeolata os 4 otn longs scuta basi ouneats argute serrata tnplinervia 
breviter petiolata utnnque m nervis et venis sparse cnspo-pilosula, oapitula 
stamines pauoa eymosa medioona oa 5 mm uta 

Rhisome slender, about 1 5 mm thick, 30 cm long and more, stem about 
54 cm high, 1 5 mm thick, straight or essentially so, sunple below the in- 
floresoenee. green, sharply several-stnate, not densely pilosulous, especially 
above, with brownish hmrs, leaves alternate, mtemraes 06-2 cm long, 
petioles about 2 nun long, pubescent like the stem, blades 2 5-4 cm long, 
9-12 mm wide, merely acute, sharply serrate above the entire or subentire 
lower third or quaifCr (teeth slender, acuminate, antrorse, 0 5-1 5 mm 
long), above deep green, sparsely brownish-pilomilous on the chief nerves 
and veins (these impressw), beneath paler green, sparsely brown-pilosulous 
on nerves, veins, and vemlets, defimMy but not strongly tnphnerved and 
prommulous-retieulate beneath, some of the upper leaves with short leafy 

> Reodved June 36, 1334 
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branohlets m their axils, heads 8, (qmiosely arranged, the pedicels slender, 
angulate, finely onsped-pilosulous, ^15 mm long, naked or with a mmute 
bract, heads subcampanulate, 5-6 mm high and thick, 15-floweted, mvolu- 
cre about Senate, graduate, 4 5-6 mm high, the phyllanes Imear or linear^ 
oblong, acute or suBaouminate, loosely and not densely rather long-ciliate 
especially toward apex, with green 1-nbbed center and narrower subscan- 
ous whitish margins, often purple toward apex, flowers m the head all 
stammate, ovaries abortive, corollas whitish, about 4 8 mm long (tube 
sparsely puberulous with clavellate hairs, 2^2 2 mm long, throat campanu- 
late, nearly glabrous, 0 8-1 mm long, teeth triangular, sparsely puberulous, 
spreading, 1 5-1 8 mm long) , style branches slender, subulate-tipped, 
higpidulous, 1 mm long 

GuATBifaiiA Clearmg in the forest, Santa Elena, Dept Chimaltenango, 
alt 2400-2700 m , 22 Jan 1033, A F SkulcA 100 (type no 1,494,847, U S 
Nat Herb ) 

Archibaccharts prorepma is related to A simplex Blake, of Hidalgo, m 
which the stem is sparsely mcurved-hispidulous and the leaves larger 
(3 5-7 cm long, 1 3-2 2 cm wide), feather-vemed, and cuneate-oblanceolate 
to elbptic-obovate 

Archibacchans hlrtella var taemotncha Blake, var nov 

Rami eglandulosi dense et sordide patenti-pilosi pilis articulatis 

Oaxaca Climbmg over shrubs to 15 ft in oak woods. Sierra de Clavel- 
Imas, alt 2746 m , 18 Oct 1894, Pringle 4^, Sierra de Clavelhnas, alt 
2745 m , 16-19 Oct 1894, C L Smith 259 GuATBKAnA Woody vme, scram- 
bling over other vegetation m the cypress fores^sometimes epiph^ic and 
rooted on moss-covered trunks, Santa Elena, Dept Chimaltenango, alt 
2400-2700 m , 24 Feb 1933, A F Skutch 276 (type no 1,494,938, U S 
Nat Herb ) (pistillate) , woody vme, csrpress woods, Santa Mena, alt about 
2600 m , 24 Dec 1033, Skutch 766 (stammate) 

Dr Skutch’s two collections of this plant differ so much m pubescence 
from most of the matenal of A AtrteSa (DC ) Heenng available that I 
have been led to make a reexammation of all the specimens of this species 
in the U S National Herbarium It proves to be divisible mto three forms, 
two of which are very distmot, the third less so In 1025 1 exammed m the 
Prodromus Herbarium the type of Baceharu hxrteUa DC , collected by Haen- 
ke at some unknown locahty in Mexico on his journeys between Acapulco 
and the City of Mexico, and noted that it was very closely matched by 
Pnngle 11483, from mountains above Eslaba in the Federal District. In 
this form the branches and inflorescences ate densely puberulous with short 
spreadmg hairs, nearly all of which are gland-tipp^, longer eglandular 
hairs are wantmg or very few The midnb of the leaves beneath is similarly 
glandular-pubescent or sometimes pilose with eglandular hairs The follow- 
mg specimens m the U S National Herbarium are referable to this typical 
form 

State or Maxico Bourgeau 666 m part, Purpus 18, 1496 Fbdbbal 
Dutbict Pnngle 11483 Morelos Jiuepcsuk 820 Gubbrbro B W 
Nebon 2237, 2238 Oaxaca Nebon 2336 (by error listed as 2236 m my paper 
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Fig 1 — AdenoeauUn lyratum Blake — a. plant, Xi; b, flowenM head, X3, & sub- 
mature aohene, X3|, d, pistillate flower, X4, e, style oi pistillate flower, X16, /, her- 
maphrodite flower, X6, g, style of hermaphroaite flower, XIO, h, two stamens, Xlfi 
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on Hemibscohans in 1924) Mexico without definite locality Ehrenbern 
1408 

The other extreme form of the species, with the branches and mflorea- 
cences, as well as the midnb of the leaves beneath, densely spreading-pilose 
with many-celled brownish hairs and essentially eglandular, has been de- 
scribed above The third form, less distmct than the two others, is 

Archibacchans hirtella var intermedia Rlake, var nov 

Ranu eglandulosi puberuli vel breviter pilosuh pilis articulatis antrorae 
curvatis v mcurvis mterdum tsubpatentibus 

Tepic Without definite locality, Jan -Feb 1892, Palmer 1840 Vera- 
CRUi Shaded banks near Onsaba, alt 1280 m , 25 Jan 1895, Pringle 6108 
(type no 252873, U S Nat Herb ) Morelos Mountain canyons above 
Cuernavaca, alt 1980 m , 11 Nov 1902, Pnngle 9853 Oaxaca Valley of 
Oaxaca, alt 1675-2285 m , 20 Sept 1894, Nelson 1471 


Adenocaulon lyratum Blake, sp nov 


Caulescens parce erecto-ramosum, caulis anguste alatus eglandulosus, 
folia lyrato-pinnatifida, achenia cuneato-obovoidea compressa apice late 
rotundata, antherae apioe vix appendiculatae 

Erect perennial herb, about 75 cm high, the very short rootstock bearing 
a cluster of fleshy fibrous roots, subterranean portion of stem about 5 cm 
long, bearmg a few small scales, stem slender, sparsely erect-branched, 
thinly arachnoid-tomentose, glabrescent or glabrate, narrowly winged 
throughout except m branches of inflorescence by the decurrent leaf-bases 
(winp arachnoid-tomentose on one side, 2 mm wide or less) , principal leaves 
6-8, crowded near base of stem, lyrate-pinnatifid, obovate m outline, 20-27 
cm long, 6-10 5 cm wide, above thinly arachnoid, quickly green and 
glabrate except for short subglandular hairs along the veins, beneath thinly 
and persistently oanescent-arachnoid-tomentose, feather-vemed, the ter- 
minal lobe pentagonal-deltoid, slightly cordate, acute or obtusisb, shallowly 


repand and mmutely mucronulate on margin, the lateral lobes 2-4 pairs, 
decreasmg m sue toward base of leaf, broadly oblong to obovate or sub- 
orbicular, acute to very obtuse, spreadmg or retrorse, the broadly mar- 
gined petioliform base of leaf entire, 3-9 cm long, leaves above base of stem 
few (aTOUt 3-4), the lower similar to the basal but smaller and with shorter 
more broadly margined petioliform base, the upper with only 1-2 pairs of 
lobes, mflorescence branches thmly arachnoid, glabrescent, emandular, with 
mmute subulate bracts, the hea^u solitary or paired in the axils, their 
peduncles erect, at first thickly arachnoid-tomentose, becommg 4 cm long, 
heads 10-16-flowered, m flower 2-3 mm thick, phyllaries subunisenate, 
6-8, Bubequal, ovate, acute, 1 5-2 mm long, 0 ^1 2 mm wide, thm-her- 
baceouB, wnly arachnoid outside, reflexed m age, pistillate flowers yfi-fi f 
their corollas white, 0 7-1 mm long (tube 0 2-0 3 mm long, teeth 4-5, ro> 
curved-spreadmg, ovate-oblong, acutish, 0 5-0 7 mm long) , hermaphrodite 
flowers 8-8, the ovary abortive, glabrous, 1 2 mm long, the corolla white, 
about 2 2 mm long (tube cylmdnc, 0 8 mm , throat funnelform, 0 3-0 4 
mm , teeth 5, oblong-ovate acutish, papillose outside at the slightly thick- 
ened apex, 0 8-1 mm long, achenes (not mature) ouneate-obovoid, oom- 
pressed, green, about 3-nerved on each side, stipitate-glandular, 6 6 nun 
long, 3 mm wide 
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Guatsmala In open oak woods, Chiohavao, Dept Chimaltenaago, alt 
2530 m. (8300 ft }, 20 Sept 1033, A F Skuteh 622 (type no 1,587,623, 
U S Nat Herb ). 

Hiia plant is a most distmct and unexpected addition to one of the most 
distmetive genera of the family Asteraceae Only five* nommal species of 
the genus have hitherto been recogmsed from the western United States 
and Canada, eastern Asia, and southwestern South America In the best 
known species, Adenocaulon btcolor Hook , ranging from British Columbia 
to south-central California, eastward to Montana and sparmgly to Michigan, 
the stem is stipitate-glandular, especially above, and the leaf blades are 
deltoid or ovate-deltoid, from subentire to shallowly smuate-toothed or 
-lobed, usually hastate at base, and borne on a narrowly winged petiole 
usually much longer than the blade The leaves are chiefly basal or subbasal, 
although sometimes extendmg half way up the stem Two species have 
been described from eastern Asia, A htmalmeum Edgew of the Himalayan 
region, at about 1830-3660 meters elevation (6-12000 ft ), and A adhaerm- 
cens Maxim of Japan The two are generally considered identioal, and are 
BO closely allied to A btecior that they have been combined with it as a 
vanety (var adJuurwcena (Maxim ) Makmo) or even imited outright, as 
by Hooker m the Flora of Bnttah India The material at hand, although m- 
sufficient to settle the status of the Asiatic forms, indicates that the plant 
of China and Japan is specifically distmct from A btcolor Two species have 
been described from southern Chile and the MageUan region, A chttenoe 
Poepp * and A Uchlm Sch Bip The material available is agam too shght 
to enable me to form an opinion as to the distinctness of the supposed species 
Reiohe, who oombmes them under the name A cktiente, assigns the species 
a range “en los montes claros de Nothofagua pumiho” from the cordilleras of 
Nahuelbuta and Chilian to the Strait of Magellan In this plant the stem 
and infiorescence are purple-glandular, and the leaves oblong or elhptio- 
oblong, famtly crenate-dentioulate, cuneate-rounded to subcordate at base, 
and narrowly decurrent on the upper part of the petiole, which is about 
equal to or much shorter than the blade The Guatemalan A lyratvm, 
oonstitutmg the third distmct group m this obviously rehot genus, is readily 
distmguished by its lyrate-pinnatifid leaves, its leafy, winged, eglandular 
stem, and its comparatively broad, cuneateKibovoid aohenes 

The floral details of the species of Admoeatdon have not been sufficiently 
noticed Bentham and Hooker, m the Genera Plantarum, described the co- 
rollas as all regular and tubular, and the anthers as entire or barely mmutely 
2Kleatate at base They placed the genus m the Hehanthoideae-Milleneae 

* Not oou ting AdenoeatUen tnUgnfehum Nutt , unlvenally regarded as ideatioal 
with A buoler 

' Thia speaee is uniTerasUy attributed to Leaaum, but was published by him as of 
Poeppig M IntoroBtlng eonuaentan on the un-Compoeitodlke appearanoe of the 
pwte of this gwus la furnished by the synonym BoerMana nuditame Phil , sited by 
Reiehe under A dnltnee 
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Gray,* in his notes on Bentham’s work, called attention to the fact that the 
anthers are strongly sagittate at base, and referred the genus to the Inuleae 
as a separate subtnbe, the Adenooauloneae Some years later* he stated, 
after examining all the species, that "the basal auricles of the sagittate 
anthers are manifestly produced into a slender acummation or small tail, 
the adjacent ones connate," and suggested that Carpenum might be associ- 
ated with Adenocavion in this subtnbe, the name of which he emended to 
Adenocauleae In the Synoptxcal Flora* he described the anthers as "mi- 
nutely but evidently caudate, connate," and noted that the corollas of the 
pistillate flowers are bilabiate m the Chilean species, with the outer hp 
3-lobed, those of the Cahforman species he regarded as regularly 4-lobed 

Adenocavlon chilenae is, m its floral details, the most highly developed 
species of the genus The corollas of the pistillate flowers are, as descnbed 
by Gray, bilabiate The outer hp is oval, at first erectish and somewhat 
boatshaped, later reourvmg, and is merely 3-dentate or 3-denticulate, the 
inner is sometimes entire and apparently made up of a smgle hnear lobe, some- 
times 2-dentate, sometimes 2-parted to base The anthers have ovate or 
tnangular-ovate terminal appendages of normal axe and at base are deeply 
sagittate and provided with hnear papillose tails, connate as in the other 
species, the adjommg ones often decidedly unequal The style branches in 
the pistillate flower are rather smaller than elsewhere m the genus, and ovate 
or quadrate, obtuse, the style m the hermaphrodite flowers is shghtly 
clavate and papillose above, and is barely notched or sometimes bifid 

In Adenoeaulon btcolor, of western North America, the corollas of the 
pistillate flowers are usually 4-lobed, sometimes 3-lobed, and are either es- 
sentially regular, or shghtly irregular with somewhat smaller mner lobe 
The anthers have^conspicuous tnangular-ovate or almost subulate terminal 
appendages and at base are provided with usually mconspiouous tails, these 
short- or elongate-tiumgular The style branches m the pistillate flower are 
relatively large, quadrate or even subflabellate, and are subtruncate or 
broadly rounded with somewhat wavy margin, the style m the hermaphro- 
dite flowers IS cyhndnc or slightly clavate, papillose above, and entire 

The material at hand from eastern Asia consists of 10 sheets, all from 
Japan and Chma, no material from the Himalayas, the type repon of A 
htmalatcum Edgew , bemg available In general appearance this plant, A 
adhaereaeens Maxim , is similar to A btctHar of western North Amenoa, but 
the heads are larger and more numerously flowered and the leaves, at least 
m the Chinese material, are reniform or reniform-orbicular rather than 
deltoid Most of the Japanese material, however, has the leaves shaped more 
as In the North American plant, but with conspicuously wmged petioles 
which are often considerably dilated at the base Better and more mature 
material (all these specimens except one bemg without fruit) might make it 

* Proc Aaer Aead 8* 653 1873 

* Proc Amer Aead 17- 214 1882 

* 8yn FI 1> 58 1884 
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ponible to distinguuh more than one Asiatio form At any rate, as a group 
they differ sufficiently m floral details to mdicate that they are Rot speoifioally 
Identical with the North American plant The pistillate corollas are usually 
5-lobed (rarely 4-lobed) and are distinctly irregular, the 2 inner lobes being 
shorter than the 3 outer and sometimes umted to well above the middle 
The style branches m the pistillate flower are smaller than m A htetAor, and 
more or lees quadrate, the style in the hermaphrodite flowers is not distm- 
guishable from that of A btc^or The prmcipal difference, already mdicated 
by Edgeworth for his A htmalatcum, is that the terminal appendages of the 
anthers are greatly reduced, varying from a short deltoid tip to a mere 
convexity or a blunt mucro The basal appendages, also, are less developed 
than m A bteclor 

In AdenocavUon lyratum the pistillate corollas are regularly 4-&*lobed, 
with spreading lobes The style branches in the pistillate flowers are broadly 
oblong and truncate, the style in the hermaphrodite flowers is shghtly 
clavate and mmutely mdented at the papillose apex The anthers have 
short triangular basal tails and are provided at apex with the mmutest 
blunt mucro or are essentially without appendage Even before the corolla 
opens, the anthers are already dehiscent and connate only in their lower 
half 

The corollas of the pistillate flowers m this genus frequently bear abortive 
anthers 


Calea skutchii Blake, sp nov 

Frutex v arbor parva, rami et ramuli dense et sordide sublanatopilosi, 
folia ovata petiolata serrata aoummata basi cuneata submembranacea 
tnphnervia ca 1 2 dm longa supra scaberula subtus in venis et venuhs 
omnibus pilosula m pagina glanduloso-adspersa, capitula parva radiata 
aurea cymoso-paniculata, involucn ca 4-eonati ca 6 mm alti phyllana 
extenora oblongo-lanceolata intenora oblonga v cuneato-obovata obtus* 
apice aureoscanosa pilosula et plusmmusve ciliolata, achenia anguste 
cuneata hirsutula pappo duplo longiora, pappus eum Viguierae simulans, e 
anstis 2 subpaleaceis et squamellis ca 6 subduplo brevionbus sistens 

Shrub or small tree, reachmg 7 6mm hei^t, branches stoutish, terete, 
stnatulate, about 6 mm thick, densely pilose with brownish many-cellea 
somewhat matted hairs, mtemodes 3-8 cm long, leaves opposite, petioles 
1 6-^ cm long, pubescent hke the stem, blades of the larger leaves 10-17 6 
cm long, 4 5-6 6 cm wide, aoummate and somewhat falcate, usually long* 
cuneate at base, serrate above the entire base (teeth about 1^26 pairs, 2^ 
mm apart, depressed-triangular, mucronulate, the mucro callous, about 
0 3 mm long), tnpli-nerved 1^ 5 cm above the base or sometimes 6- 
phnerved, somewhat bullate above, prommulous-retioulate boieath, above 
scabnd with short slightly tuberculate-based antrorse-curved hairs, beneath 
slightly paler, densely puosulous on all the vems and vemlets with loosely 
spreading whitish hairs and along costa spreadmg-pilose, heads about 1.4 
cm wide, very numerous, fonmng a temately divided convex or flattlsh 
pamcle 18-28 cm wide, about equaled bv the leaves, pedicels slender, 
densely sordid-pilosulous, mostly 4-10 mm long, disk slender-campanulate, 
8-11 mm high, 4 6-7 mm thick (when moistened), involucre not strongly 
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! graduated, the few outermost phyllanes oblona or oblong-ovate or -lanoeo- 
ate, about 2 5-3 6 mm long,| about 0 7 mm wide, obtuse or aoutish, with 
submdurate body and short somewhat loose greenish apex, the others nar- 
rowly oblong to oblong- or wedge-obovate, obtuse or apiculate. about 2 
mm wide, sometimes purple-dotted or -Iineolate above, with suomdurate 
more or less vittate body, narrow yellow subscanous margm, and broad 
scanous rather loose yellow tip, receptacle convex, rays 8, pistillate, golden 
yellow, the tube 2 mm long, stipitate-glandular, the lamma oval, 2-3- 
denticulate, 6-7-nerved, 5 mm long, 3 mm wide, disk flowers about 28-32, 
their corollas golden yellow, 5 mm long (tube stipitate-glandular, 1 7 mm , 
throat slender-campanulate, finely stipitate-glandular, 2 6 mm , teeth ovate, 
slightly stipitate-glandular, 0 8 mm long), pales narrow, about 7 mm long, 
1-nerved, pilosulous along keel especially above, pubenilous toward apex, 
the somewhat amphate, obtuse or apiculate, scanous, golden-yellow or 
sometunes browniw tip slightly spreading, achenes (immature) narrowly 
cuneate, compressed-quadrangular, 3 5 mm long, 0 8 mm wide, blackish 
brown, l-nbt^d and usually 2-3-nerved on each side, hirsutulous on the 
angles and toward apex, pappus awns 2, lanceolate, acuminate, hispidulous- 
ciliolate, about 1 5 mm long, squamellae on each side about 2-4, Imear to 
oblong, acute or lacerate, 0 5-0 8 mm long, one sometunes jomed to the 
awns on each side at base, style branches with short tnangular finely his- 
pidulous appendages 

Guatemala Hardwood forest, Chichavac, Dept Chimaltenango, alt 
2400-2700 m , 27 Feb 1933, A F SkiUch 204, bushy second growth on 
mountam side by the ‘^Camuio real” above Teepam, Dept Chimaltenango, 
alt about 2745 m , 4 Deo 1033, Skutrh 729 (type no 1,^7,727, U S Nat 
Herb ) 

Although the pappus of this plant is so similar to that of Vi^vicro as to 
be practically indistinguishable, the fertile rays and scanous-tipped phyl- 
lanes show that it 18 really a Calea of the subgenus Telrachyronj deviating 
somewhat in pappus character from the generally accepted definition of that 
group It IB quite distinct from any of the half dozen members of that group 
already desonbed 


Alepidoclme Blake, gen nov 

Herba annua ramosa pubescens et parum glandulosa, foliis oppositis 
ovatiB petiolatiB serratis tnplinervus membranaceis, oapitulis heterogamis 
radiatis mediocnbus cymosis, radus parvis albis denique roseis v pur- 
pureiB, disco aureo Involuon ovoidei v hemisphenci gradati ca S-fi-senati 
phyllana elliptico-oblonga v ovalia v mtima lanceolato-oblonga vin- 
desoentia sul^cca vittata obtusa v miima acuta anguste subsranoso- 
margmata mtima apioe purpurascentia Receptaculum convexum hirsii- 
tulum nudum vel interdum prope margmem paleis pauoisbimis hneanbua 
integns omistum Radii l-senati femmei fortiles, tubo elongato tenui, 
lamma parva patente 3-dentata Flores disci numerosi hermaphroditi fer- 
tiles, corollis tubulosis, tubo lunbo longiore, faucibus oampanulatis, den- 
tibus 5 brevibus Stamma 6, anthens basi obtuse sagittatis, apioe appendioe 
oblongo-ovata obtusa munitis Styli rami hneares ad apicem mmute his- 
piduli, appendioe deltoidea obtusa papillosa praediti Aohenia obovoidea 
oboompressa plano-oonvexa parva glabra nigra lucida, apioe annulo brevis- 
Buno submtrorso donata Pappus caucus e anstis oa ^10 l-senatis seti- 
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framibus parum inaequalibus hispidulu autena — Speoiea typioa iHapuIo- 
dme annua, ap nov 


Alepldoclme annua Blake, ap nov 

Character ut aupra donatua 

Slender erect annual, 6-8 dm high, with opposite ereotiah or epreadiiig> 
ascending branches, stem 2 5-6 mm tluck, terete, stnatulate espedalljr 
above, purplish, sparsely spreadmg-pilose especially luat bdow ^e nodes 
with aeveral-oelled, acununate, white, not tuberculate-based burs and m the 
region of the inflorescence with some shorter dand-tipped hairs, mtemodes 
6 ^16 cm long, petioles slender, flattened, pilose on maigm and bade, 6-30 
mm long, connate m a hne at base, blades 4 5-7 5 cm long, 2 5-4 6 cm 
wide, acuminate and often somewhat falcate, cuneate at base, serrate above 
the entire or subentire cimeate base (teeth atout 9-18 pairs, 2-4 mm apart, 
usually depressed-deltoid, with short obtuse callous usually purplish mucros), 
tnplmervra a httle above the base and lightly prommuloua-retioulate be- 
neath, above rather light green, sparsely and. uniformly pilose with few- 
celled spreadmg white hairs (the basal cell short, somewhat swollen, and 
subglandular) and on the veuis sparsely pilose with shorter many-celled 
hairs, beneath scarcely paler green, similarly but somewhat more densely 
pubescent, heads about 5-fl mm wide, m small cymes of 2-4 at tips of stem 
and branches, together forming a loose leafy panicle, the pedicels naked, 
1 5-4 cm long, spreadmg-pilo^ous and with sparse shorter gland-tipped 
hairs, disk 6-7 mm high, about 5-6 mm thick, mvolucre 6-6 5 mm hij^, 
in the dned state hemisphenc, 6-10 mm thick, when moistened bluntly 
ovoid (m young flower, then 5 mm thick) to campanulate-hemisphenc 
(when submature, then 6 mm thick), the outermost phyllanes elliptic or 
oblong, about 2 5 mm long, 1 mm wide, obtuse, about 3-nerved, slightly 
oiholate, the nuddle ones oval, 2 5-3 mm wide, 6-7-norved, the uiner ob- 
long-lanceolate, acute or acuminate, obscurely ciliolate, the inner and often 
the middle with purplish tips, all appressed, rays 10-17, the tube spreading- 
pilosulous, 3 2-6 mm long, the lamma quadrate-oblong, white tunung pink 
or purplish with age, 1 5 mm long, 1 mm wide, 3-dentate, 5-7-nerved, disk 
flowers numerous, their corollas yellow, 3-3 5 mm long (tube spreadmg- 
pilosulous, 2-2 2 mm long, throat slender-campanulate, essentiallv glabrous, 
0 7-1 mm long, teeth ovate, hispidulous, 0 3^ 4 mm long) , aimenes obo- 
void, 1 6 mm long, 0 8 mm wide, black, shming, glabrous, miely and rather 
obscurely several-stnatulate, plano-convex or sublenticular, the outer face 
rounded, the mner flattish or somewhat rounded, sometimes sulcate or 
bluntly l-2nbbed, pappus awns whitish, 16-18 mm long 

Guatbuala We^ in cornfield, Chichavac, Dept Chunaltenango, alt 
2430 m (8300 ft ), 2 Deo 1933, A F SktUeh 722 (type no 1,587,766, U 8 
Nat Herb) 


Although only a cornfield weed, this plant evidently represents a new 
genua allied to Sduatocarpha, but differing in its essentially naked receptacle 
and in its oboompressed achene with rounded summit and slightly mtrone \ 
apical annulus, much narrower than the achene and bearing a pappus of 
fewer, shj^tly stouter, setiform awns In 3ehutoearpha the receptacle is 
paleamus throughout, with a usually trifid pale at the base of each flower, 
and the aohenes are slenderly obovoid-oblong, subterete or slightly 3-6- 
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angulate, truncate at apex, and beating a short slightly expanded collar 
terminating m a disk composed of the umted bases of the numerous pappus 
bristles, from which the fragile bristles themselves are readily deciduous 
In its general appearance, Alepidorline is suggestive of the tnbe Heliantheae 
The generic name is derived from a, privative, Xcirlt, a scale, and kXIvii, a 
bed 

Cirsluffl guatenulense Blake, sp nov 

Bienne 16m altum, radice tenui elongato, caulis arachnoideo-lanatus 
supra pauci-ramosuB, folia oblonga v lanceolato-oblonga sessilia breviter 
deourrentia acuminata usque ad vel ultra medium pinnatifida supra tenuiter 
arachnoidea mox glabresoentia v glabrata non setosa subtus canescenti- 
tomentosa submembranacea, lobis ca 11-jugis oblongis sinuato-dentatis v 
sinuato-lobatis saepe subbifidis modice spmoaa, spinis tenuibus albidis 3-5 
mm longis, capitula ca 8-10 majuscula ca 3-4 cm alta 4-5 cm crassa ut 
videtur nutantia saepius solitana m ramis elongatis foliosis, mvolucn 
2 7-3 5 cm alti valde et regulanter gradati ca S^enati basi bracteis paucis 
parvis spinoso-pinnatiB donati phyllana ereota v appressa anguste tn- 
angulana mtegra sensim acuminata margme mfra spmam dense et pulchre 
canesconti-arachnoideo-tomentosa nigrescenti-vindia anguste et pallide 
subscanoso-margmata, omnia (intimis mnocuis exceptis) spina erecta sub* 
vahda albida 3-7 mm longa donata, corollae albidae, hmbo tubo paullo 
bre\iore paullum infra medium 5-fido 

Evidently biennial, the rather slender scarcely branched root 14 cm long 
and more, stem rather stout, 8-14 mm thick, stnate, erect, hollow, rather 
thmly brownish-arachnoid-ianate, intemodes 2-6 cm long, pnncipal leaf 
blades 15-30 cm long, 5-12 cm wide, decurrent for 0 6-3 cm (the wmgs 
spiny-Iobed), soon bright green above and nearly or quite glabrous except 
for some sor^d pilosity along costa and chief lateral veins, beneath densely 
canescent-tomentose and along the costa^rownish-lanate, the terminal lobe 
slender, acummate, 2 5-4 5 cm long, tipped with a spme about 3 mm long, 
the lateral lobes about 2-4 cm long and about 1 2-3 cm wide, their teeth 
and tip bearmg rather weak whitish spines 2-4 (-8) mm long, heads sohtary 
(rarely in 3’b) on erectish leafy branches or peduncles 13-30 cm long, their 
leaves similar to those of mam stem but much smaller (4 5-8 cm long) and 
with only about 5-7 pairs of teeth or short lobes, their spmes up to 10 mm 
long, involucre (ui dned state) hemispheric, umbilicate at base, the phyl- 
lanes 1 2-2 5 mm wide below, l*nbb^ at amx, not glandular, the inner 
purplish toward base of spine, the inmost with very narrow erectish entire 
purplish subsoanous tip, corollas 2 1-2 7 cm long (tube 12-14 mm , throat 
distmct, 4-6 mm , teeth Imear, acute, slightly tokened subapically, 5-7 
mm long), achenes oblong, blackish with whitish apex, glabrous, snuung, 
4 6 mm long, pappus whitm, 2 cm long, the awns all plumose, about 10 of 
the inner slightly thickened at apex, anthers light purple, with narrowly tri- 
angular, slenderly acummate tips, node of style obscure 

Guateuala Edge of oak woods, Chichavac, Dept Chimaltenango, alt 
2530 m (8300 ft ), 10 Nov 1033, A F Skuteh 660 (type no 1,587,661-3, 
one plant mounted on three sheets) 

Ctrnum guatemalenae finds its nearest ally, apparently, m C radtana 
Benth , also Guatemalan In that species, however, according to Petrak*s 
description,’' the phyllanes are more or less dimorphous, the outer longer 

' Beih Bot Cmtnlbl 27 Abt 2 240 1010 
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and Bubrecurved, with a long spreading spine, the inner erect and not 
spmose In C guaUmalente the phyllanea (except the inmost) are all simi- 
lar, erect, and strongly graduated m length from the short outer to the long 
inner 

BOTANY — The American epeciee of Elytrana * E C Leonard, 
U S National Museum (Communicated by E P Killip) 

Elytrana, a genua of Acanthaceae, aubfanuly Nelsonioideae, was 
described* by Michaux m 1803 He published at this time a single 
species, E mrgata, citmg as a synonym Tubijlora carolinmne Gmel * 
Although antedating Elytrana, Tubijlora is rejected by the Inter- 
national Rules Smce Michaux’s pubhcation about 30 species have 
been descnbed by various authors, though most of these have been 
reduced to synonymy 

The name Elytrana is derived from the Greek cXvrpoF (elytron, 
sheath), m reference to the firm coriaceous bracts which sheathe the 
scapies and subtend the flowers When herbaceous and having a rosette 
of basal leaves, fibrous roots, and simple scapes tipped by cyhndnc 
spikes, these plants superficially resemble the common plantam 
(Plantago) The flowers are white or blue, and inconspicuous In E 
tuberosa, here described as new, the roots are thick-fusiform, resem- 
bling those of RueUia iuberoaa In all other species of the genus the 
roots are fibrous 

The genus, as here regarded, consists of seven species, all native 
of temperate or tropical Amenca, except E acaulie (L f ) Lindau, 
which IS found chiefly in Africa Elytrana equamoaa (Jacq ) Lindau, 
widely distributed throughout tropical and subtropical America, is 
found also m Asia and the Philippine Islands 

KSl TO THE AMERICAN SPECIES 

Flower bracts, or at least some of them, tndentate, the lateral teeth scanous, 
triangular or rhombic, the middle tooth awn-shaped, plant usually 
caulescent 1. £ squamosa 

Flower bracts entire, plant acaulescent 

Scapes 15 to 36 cm long, much exceeding the leaves 

Leaf blades oblong-elliptic, usually more than 2 cm wide 

2 . E, caroUnianaia. 

• Published bjr pennunon of the Seoretary of the Smithsoiuan Institution lU. 
eelTed June 12, 1984 

• FI Bot Amer 1 9 pi / 1808 

• J F Omblin, Spst Net 27 1791 
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Leaf blades Imeap^patulate, less than 1 om wide 

3. E. angwtiftdia. 

Scapes 2 to 8 om long, rarely exceeding the leaves 

Leaf blades ovate, rounded or cordate at base, easily distinguish- 
able from the wmgfid petiole 4 E tuberon. 

Leaf blades oblong-elliptio or spatulate, gradually narrowed mto 
the winged petiole 

Flower bracts acute, 3 to 4 mm long, leaves densely pilose 

5. E. shafeiL 

Flower bracts long-attenuate, 1 om long, leaves glabrous or 
sparingly pilose 6. E. bromoides. 

1. Elytraiia squamosa (Jacq ) Lindau, Anal Inst Fisico-Geog , Costa Rica 
8.209 1895 

Verbena 8quatnomJa,eq PI Hort Sohoenbr 1:3 pi 5 1707 
Elytrana tndentata Vanl, Enum PI 1 107 1804 
ElytranafrondosaH. B K Nov Gen dSp 2.234 1817 
Elytrana faaaculata'R B K Nov Gen ASp 2:235 1817 
Elytrana ramoeaH. B K Nov Gen &Sp 2.236 1817 
Elytrana ecorpundee Roem & Sohult Sjnt Veg Mant 1 : 128 1822 
Elytrana apargtifolia'SeeBm DC Prodr 11:65 1847 
Elytrana mtcroetachya Oerst Nat For KjObenhavn Vid Medd 1854. 
114 1854 

Elytrana pachyetachya Oerst Nat For Kjobenhavn Vid Medd 1854: 
116 1854 

Tubtfiora eqwmoea Kuntse, Rev Gen PI 2 * 500 1801 
Ttdnfiora pachyetachya Kuntse, Rev Gen PI 2 500 1801 
Elytrana trtdentata vonghtii Gomes, Anal Hist Nat Madrid 23* 280 
1894 

The type locality of Verbena eqwmoea is unknown The other species 
listed above were all based on specimens from tropical America 
Range Ansona and Texas, Mexico and Central Amenca, West Indies, 
northern and western South Amenca, India, Phflippme Islands 

A widely distnbuted species, extremely variable m its habit of growth 
Although occasionally acaulescent and composed of a single spike-tipped 
scape ansmg from a rosette of basal leaves, the plant commonly devdops 
a subhgneous stem reachmg several decimeters m length From the tip of 
the stem there usually branches a cluster of scapes beanng from one to 
several spikes, or instead of spikes a cluster of leaves and secondary scapes, 
a proliferous condition, thus resultmg The scapes and stems may be simple, 
or branched m an irregular fashion This method of growth often produces 
plants composed of an mtncate mass of scapes and spikes which may be, 
at matunty, entirely devoid of foliage 
A marked vanation is to be found also m the leaf blades Typically oblong 
to oblong-obovate and 1 to 2 om wide, they become at times narrowly 
Imear Again, very broad leaves essentially ovate m outlme are sometimes 
produced The margin may be entire or smuate-dentate Other marked 
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vanatioDB in ni6 and shape are to be found in the spikes and flower soales. 
The soanous lateral teeth of the flower bracts may be conspicuous and well 
developed, or almost if not entirely obsolete 



Fig 1 — Slylrana tubrrota Leonard, ep nov A, plant Xl, B, flower 
braet X2, C, eolyz X2 

2 nytrazlacuoliiueii8is(Walt )Per8 Syn PI 1 23 1805 
iinonymos caroltmeruts Walt FI Carol 60 1788 
Tubiflora caroltmenna Gmel Syst Nat 27 1701 
Elytrana mrgaia Michx FI Bor Amer \ 9 fiq t 1803 
Elytrartacupresnna'SeeamDC Prodr 11 65 1847 
Elytrana mrgaia vahltana Nees m DC Prodr 1 1 ’ 65 1847 
iElytrartaptfvatolali/oltaNeesinDC Prodr 11 ^ 1847 

Ttpb locauty Carolina 

Ranol Coastal plam from South Carolma to Florida 

A species well marked by its large basal leaves and stout virgate scape, 
tipped by one or more spikes It is a pine-barren plant frequenting damp 
sandy woods or thickets 

3. Blytraria angustifolu (Femald) Leonard 
Elyirarta mrgaia angtuiifoltaY9Tna]d,Bot Gai 22 160 1896 
^lyfrorta earoZintsnsM anpusf^ta Blake, Rhodora 17 131 1915 
Tvbiflora anguatifoha Small, FI Miami 168 1913 
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Type locality Thin calcareous soil near Bisoayne Bay, Florida Tyjie 
collected by A H Curtiss (no 5494) 

Range Southern Florida 

Easily recognised by its long, very narrow leaf blades, but in other re- 
spects scarcely distinguishable from E carahntenais A plant of low swampy 
regions 

4 El]rtrana tuberose Leonard, sp nov 

Herba, radicibus tubenformibus, fohis cum petioh late alato undulato, 
ovatiB, apice obtusatis, basi subcordatis, margme undulato, bracteis oblongis 
acummatis 

Aoaulescent, roots fusiform-tuberous, 4 mm thick, leaf blades ovate, 
2 to 7 cm long, 1 5 to 5 5 cm wide, obtuse at apex, subcordate or occasion- 
ally truncate at base, thin, undulate, glabrous except the costa and lateral 
veins (usually six) wluoh are sparmgly pilose, mtiole broadly wmged, 3 to 
15 mm wide at apex, gradually narrowmg to base, the margins undulate, 
scape up to 4 cm long, clothed with firm claspmg oblong-ovate acuminate 
ciliate scales about 6 mm long and 2 mm wide, spikes solitary or several, 
terminal, up to 3 6 cm long and 1 cm wide, bracts oblong, 8 to 0 mm long, 
2 5 mm wide, acuminate, firm, faintly 3-nerved, oiliate, bractlets lanceo- 
late, about 5 mm long, 1 mm wide, carmate, the keel and margin cihate, 
calyx segments lanceolate, 7 to 8 mm long, 1 5 to 2 mm wide, aoummate, 
thm, famtly nerved, pilose at tip, the outermost segment bidentate, corolla 
1 cm long, the tube slender, the upper lip rounded, the h>wer 3-parted, the 
segments lobed, capsule oblong, 5 mm long, 2 mm broad at base, conical 

Type in the U 8 National Herbarium, no 1,320,344, collected at El 
Recreo, Provmce of Manabi, Ecuador, by H von Eggers (no 15405) 

Easily recogmsed by its thm ovate subcordate leaf blades and thickened 
fusiform roots This and E iqttamosa are the only species of Elytrana re- 
ported from South Amenca 

5 Elytrarla abaferi (P Wils ) Leonard 

TvinflorashafertP Wils Mem TorreyClub 16* 111 1020 

Type locality Pmelands, Sierra Nipe, near Woodfred, Onente, Cuba 
Type collected by Shafer (no 3562} 

Range Cuba 

Elytrana sAf/en is closely affiliated with E bromotdet, but can be sepa- 
rated from that species by its small bracts and pilose leaf blades In E 
bromoidea the bracts (5 or 6 mm long and 1 mm wide) taper to a slender 
point, and the leaf blades are glabrous throughout or the costa and lateral 
veins sometimes sparmgly pilose The bracts cf E thafen are, m contrast, 
merely acute and only half as large 

6. Elytrana bromoides Oerst Nat For Kidbenhavn Vid Medd 1884:115 

1854 

Tvbtjlora ocumtnoto Small, FI Southeast U S. 1082 1003 
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Tm localitt: Pital, Mexico Type eoUeoted by Liebmaim The type 
locality of Tvbifiora acumtncUa u Texas 
Ranqb. Texas, Mexico 

The entire bracts readily distinguish this from E aquamosa, the only other 
species found withm its range 

PALEOBOTANY — Extension of range of Attalea olssoni ^ Edward 
W Bbbry, The Johns Hopkins University 

A single specimen of Attalea olssont sent to me recently by Dr A 
A Olsson extends the range from near the top of the nuddle Eocene 
into the Ohgocene of northwestern Peru, and also discloses something 
of the character of the seeds 

The species was descnbed in 1926 and referred to the genus 
Astrocaryum * Subsequent matenal which showed more complete 



Fig 1 — AtUdea obtom Berry Natural tranaverse section 

preservation led to its being transferred to the genus Attalea, and 
the present specimen serves to confirm this identification * 

All of the specimens of this species hitherto collected by myself 
or others have shown no trace of internal structure and have been 
filled with matrix or partially occupied by crystalhzed calcite or 
geodes The present specimen is a natural section exposmg two seeds 
and clearly mdicatmg that three were normally present This con- 
firms the identification of the specimens as belongmg to the genus 
Attalea instead of to Astrocaryum with which they were at first con- 
fused 

The present specimen shows the base and peduncle scar and the 
characteristic surface features correspondmg to those shown by the 

* Rcoaiyed August 20, 1084 

' Baur, Edwaxo W U S Nstl Museum Proo 70* 1, pi Ufi$9 J-4 1080 

I Bbbbt, Edwabo W Pan-Amer Qeol 51 242,)igt 4-iO 1920 
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type material from the Restin formation The distal part of the fruit 
18 gone 80 that the general form i8 undetermmable, although it could 
hardly have been ae elongated ae m some of the Restm specimens 
However there is a large amount of variation m this feature among 
the latter It would be possible to differentiate several species if form 
were considered to have any specific value which, from the actual 
evidence of the fossils and from the analogous variation m the fruits 
of Recent palms, it clearly has not 
Among the existing species, of which there are more than a score, 
there may be 1, 2, or 3 seeds, and in some cases as many as 6 are 
said to be present One is justified m considering that 3 seededness 
IS a more primitive condition than a less or greater number 

The present specimen is of mterest m addition to the evidence it 
furnishes regardmg the seeds, since it shows a considerable extension 
of the range All of the previous specimens were collected from an 
exposure just south of Punta Arena which was referred to the Restin 
formation, and is considered to be of late middle or early upper 
Eocene age 

The present specimen comes from a locahty some 20 milea fuither 
south m the Chira Valley, northwest of Casa Saman, which is referred 
to the lower Mirador sandstone of the Mancora formation, and con- 
sidered to be of Oligocene age 

ETHNOLOGY — A negro peyote cuU^ Mrs Maurice G Smith, 
Bureau of Indian Affairs (Communicated by John R Swan- 
ton ) 

Those who have been interested m the fortunes of the religious 
organisation revolvmg about the use of peyote have been alert for 
mdications that it might have taken root at some time either among 
whites or negroes who live m close proximity to one of the peyote 
groups Nowhere has an entire group of wlute people been found 
devotmg themselves to the cult though frequently individuals have 
been mterviewed who have attended meetmgs, and who profess 
devotion in varying degrees to the peyote rehgion * These persons 
are usually impressed by the cures ^at the herb appears to effect 
Some have apparently experienced the pecuhar state, the nature of 
‘ Recsived June 16, 1034 

' Among the notes left by James Mooney m the Bureau of Ethnology la a very in- 
teresting manuscript entitlra The peyote road An exegoete ^ tko rebgton and myelte 
nteo of MS Aforth American Indian, by C 8 Simmons Mr Simmons lived at Cache, 
Oklahoma and having attended ma^ meetings over a j;>enod of years had become well 
versed in the doctnnes of the cult Chapter VlII on Phyneol and peyehteal phenomena 
u particularly interesting 
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which has been deacnbed by some investigators* and which the 
Indians almost mvanably descnbe as “feehng good " In how many 
oases this is accompamed by visionary experiences, auditory-visual 
impressions, or the other senbory illusions mentioned by Kluver,* 
EUis* and others the present state of our knowledge does not permit 
us to say 

In the fall of 1930 an Iowa Indian gave Dr Srmth a lead regardmg 
a negro peyote group which the wntcr endeavored to follow up m the 
spring of 1031. After much fruitless mquiry m both Oklahoma City 
and Tulsa, Okla , the daughter of the negro leader was finally located 
m the latter city Her father, John Jarmson, had died m 102b as a 
result of concussion of the brain after bemg struck by “a half-crazed 
negro ” The cult did not survive his death 

From the daughter Mabel it was learned that the cult never be- 
came very popular outside of a small group, though now and then the 
meetmgs were attended by persons who were attracted by the heal- 
mg and doctoring which Jamison sometimes attempted just as the 
Indians do Even some of the devoted ones became suspicious of the 
new religion when they learned that the government had taken steps 
to prohibit the transportation of peyote “They figured there must be 
something wrong with it or the government would not prohibit its 
transportation,” Mabel remarked This attitude on the part of the 
negroes is doubly interestmg m view of the rebellious attitude which 
the Indians displayed under the same circumstances, and their resort 
to illegal procedures to obtain peyote 

Jamison was bom m Lincoln County, Oklahoma Both of his par- 
ents were evidently alloted and, consequently, Jamison grew up 
among Indians * He had worked for a number of them, mcluding 
the Iowa who first gave us the lead, and who seemed to resent the 
fact that negroes were takmg up “the old Indian religion His 
daughter claimed that he spoke several Indian languages mentiomng 
particularly Iowa, Pawnee, and Comanche She also testified to the 

* Kl&vi^ Hiinbich AfucoZ The (hvtne plant London 1928 

Dixon, W E The phpetologtcal action of the eUkaloidi dertped from A nhalontum 
Utnntt Journ of Fhyaiology 25 69-86 1899 

* KlCvir, Hiikrich Meeeal vtnone and eulette wtaton Jour of Amer Psychol- 
ogy 37 602-516 

■Elub, Havxlook a note on the phenomena qf meecal intoxteation Lancet, 
London 1 1640-1642 

Elub, Havblock Meecal A etudy qf a dtnne plant Popular Sci Monthly 61 

62 

* During the dehnum which preceded his death he sang Indian songs and prayed 
all the tune, the nurses in the hospital informed Mabel 

’ My informant remarked that the older Indutns Here more friendly toward the 
colored people than the younger Indians 
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fact that he was "some talker” and that he was a devoutly religious 
man 

The ntual of the negro cult was very similar to the Indian ntual,* 
though there were, of course, some important omissions and more 
use of the white man’s hymns and bible than is customary m Okla- 
homa The meeting was continued all night, preferably in an Indian 
tipi Jamison earned a canvas cover of his own along with the other 
paraphemaha which consisted of a drum, sacred dishes for the food 
served for breakfast, gourd rattle, medicme feathers, cane, sage, cedar 
and chx^ peyote button He sometimes dressed m Indian costume, oon- 
Bistmg of a feather head-dress (chief’s bonnet), blanket, and sometimes 
moccasms Whether or not he dressed thus when attending the Indian 
meetmgs or only after he himself became a leader and had his negro 
group, I did not ascertain Nor do I know how he became a leader 
Mabel said he did not become a healer and doctor till about three 
years before he died, but that he had meetmgs as far back as "before 
the not” (1920, 1 beheve) attended by both Indians and colored people 
which he sometimes led At other times an Indian would be the leader. 
Occasionally the Indians i^ould send for Jamison to lead their meet- 
mgs 

In the center of the tipi was a hre built m front of an earth crescent 
On the center of the crescent mound was the chie^ peyote button which 
remamed there till midnight At that time the leader ate it The 
chief button is never eaten dunng the Indian ceremony as far as I 
know The meetmgs began between eight and nme o’clock with the 
members hhng in m a prescribed order to certain places The leader 
faced the door of the tipi, four "sisters” on his nght who took care 
of the mommg repast, and four "brothers” on his left, the first bemg 
designated the drummer, the next the cedar man, the other two 
having no eqmvalents m the Indian ceremony The "fireman” was 
placed at the nght of the door and also served as doorkeeper Jamison 
always had the same doorkeeper, if possible, which was m hne with 
the relationship existing between an Indian peyote chief and his 
fireman The meetmg proceeded as follows 

1 The lehder sang a song, usually a hymn, but if Indians were present 
he sang an Indian song The leader, sitting "goat fashion,”* then announced 
the purpose of the mertmg and prayed 

* Cf GOnter Wagner’s study of the peyote eult entitled, Sniwtdtluno und Vsr6rsi(« 
ung det PeycU^uUeM, em Beitr^ sum problem der Akkulturation, Hamburg, 1081 

* The manner of sitting while the leader Is opening the meeting is eonsiaered very 
important by the Indians He must nt resting on his knees This Is also the portion 
wUeh everyone must take when eating the peyote any time during the night and is 
known as - Wt fashion " 
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2 Sonpture passage read by the leader or one of the male helpers Toward 
morning one of the members talked on this piuwnei» 

3 Peyote pmssed to everyone by one of ^e sistbrs and eaten The order 
of passing was from right to left The order among the Indians is from left 
to right, but Mabel was oertam she was correct on this pomt 

4 Then followed a period of spea^ng, praymg, and singing Questions of 
a religious nature might be asked and answered At midnight the leader 
ate the chief peyote button, but I do not know whether this was done before 
or after 5 

6 At midnight the leader burst the heart of the fire This signified the 
end of the day and was done m the following manner As the sticks of the 
fire burned down the ashes assumed a rough heart shape, though it was 
very open at one end While the midnight song was being sung, the leader 
took the fireman’s fire-sticks and made these e^os more heartdiaped after 
which he deliberately destroyed the heart by smoothing the ashen to the 
sides except for a few hve coals with which a new fire was built In the 
Indian ceremonies no one but the fireman ever touches the fire 

6 Water which had been standmg near the door during the first part of 
the ceremony was now passed to the chief who drank and passed it right 
This was equivalent to the Indian “Midnight water ceremony ’’ 

7 A recess for 15 or 20 mmutes followed Partiapants might leave the tipi 
via the right and eat fruit or anything else pronded it was not salty No In- 
dian ceremony I have attended makes allowance for formal recess though 
the participants may leave when they desire if they ask permission of the 
leader 

8 Drummer summoned devotees by beating on the drum when the 
leader signified that the recess was ended The rest of the night was spent m 
singing and praying and eatmg peyote if anyone wished more It had been 
passed perhaps several tunes before midnight When the leader saw the sun 
rising the door was thrown open and everybody stood and sang the closing 
song which was usually Till we meet again, if Jamison was runnuig the mcet- 
mg In the Indian ceremony the leader always smgs the Quitting Song alone 
Incidentally, the fire was supposed to be built so that the sun’s rays struck 
the center of the “heart’’ of the fire The four sisters then departed, but soon 
returned with the mommg repast which had been prepared the evenmg be- 
fore and consisted of four dishes, all of which must be aalUeet and aweetened 
First there was fruit, then beef prepued m the Indian way, either fresh 
roasted meat ground up and sweetened, or dried meat soaked, stewed, 
ground up, and sweetened Next, cereal or mush and last, dried com parched, 
soaked, and sweetened The order of partakmg of these foods does not seem 
to have been as important as in the Indian ceremomes The service ended 
with another drmk of water passed ceremoniously as before and “every- 
body was happy ’’ 

The negro ntual differed from the Indian m a few other details In the 
first place, there was no ceremonial smoking of cigarettes and very httle 
smol^g with cedar Both of tiiese customs bmk large m most of the peyote 
rituals By the latter I refer to the practise of throwing cedar on the fire at 
intervals and the members waftiM the smoke which arises back upon them- 
selves by means of the feathers Cedar was only put on the fire once m the 
n^To service by ^e cedar man appomted by Jsmison for this purpose It 
was done when the first pile of sticks on the fire had burned completely 
down Feathers were always part of Jamison’s regular equipment but they 
served more important functions m his “doctor” meetings The drum was 
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used for all the Bmgmg, but the rattle only for the Indian songs The leader 
held the oeremonial cane in his left hand during the entire oeremony, while 
the Indians pass the cane along with the drum and rattle around the oirole 
to those who smg 

Jamison alwajrs took epeom salts Fnday ni(^t before the meeting on 
Saturday and a hot bath before going to the meeting This was m the nature 
of a purification nte and m Ime with various sunilar practises among the 
Indians He ate no salt in the evenmg meal before the meetmg “If these 
rules were followed they didn’t see spooks or craqr things,’’ Mabel r^ 
marked 

Further evidence of the syncretisation process will be seen m the following 
confession of faith which was printed and hung framed in Mabel’s parlor 
All the devoted ones possessed such a form 

David Walker 
Director 

Our Motto “The World for Christ’’ 

Christ the Good Shepherd 


picture** 


Church Covenant 
of the Church of the First bom 

“Hebrews 12th Chapter, 23rd verse’’ 

We, the undersigned bebevers in Christ Jesus, do by virtue of Scriptural 
Faith submit ourselves to the cause of Christ and the gospel, to live therem, 
to walk therem, to teach therein, to sing therem, to pray therein, to preach 
therem, to baptise therein, to observe all the ordinances of Hun wno has 
called us to peace, that God may have the glory thereof 

In testunony whereof we the undersigned hereunto set our hands, by 
virtue of our own free will 

John C Jamison 
Conductor in Charge 

Mrs Luemda Walker Mrs J L Ramsey 

Mother of the Household of the Faith Assistant 

Katie Hoggins Mrs Polly Marshall 

Secretary of the Household of the Faith Assistant 

It will be noticed that there is no mention of peyote m this covenant But 
this IS no diifemit from the practise followed by the Indians in mcorporating 
their peyote under the name of the Native American Church Jamison 
had not succeeded in gettmg his group mcorporated 

** The OeuM build a sweathouM as an integral part of their Myote Chureh aet>up 
This is ntuated direotly eait of the ootagonal-maped ehuroh budding and still farther 
east and in direct line with the center of the altar inside the church is the fireplace 
upon which the stonm are heated 

** This la a picture of the negro group sitting goat fashion or standing around the 
little eeremonial fire In the foreground may be seen the peyote drum and other para- 
phernalia 
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Those acquainted with the vanations m the peyote ceremony in 
the different tribes, both in and out of Oklahoma, will recogmze the 
many similanties and other differences which I have not mentioned 
m this mterestmg attempt to adapt the rehgious cult of one racial 
group to the needs of another 


PROCEEDINGS OF THE ACADEMY AND 
AFFILIATED SOCIETIES 
THE ACADEMY 
257th MEETINO 

The 257th meeting of the Academy was a joint meetmg with the Philo- 
sophical Society, held m the Assembly Hall of the Cosmos Club on Saturday, 
March 3, 1934 About 115 persons were present President Tcckerman 
called the meetmg to order at 8 20 and introduced Prof James Franck, 
Nobel liRureate, formerly head of the Second Physical Institute, Umversity 
of Gottmgen His subject was Remarka on Catalyata 

As an introduction, explanations were given of the conceptions heat of re- 
action and catalysis 

It IS possible, for a few catalytic reactions, to follow the intermediate 
stages of the reaction and thus to make clear why catalytic reactions do not 
mvolve larger heats of activation than is found to be the case Two tjrpes of 
reactions were presented to illustrate this 

(1) The heterogeneous catalysis of reactions between hydrogen and other 
molecules on the surface of palladium, nickel, iron, etc 

( 2 ) The catalytic influence of ions of heavy metals m auto-oxidation 
processes as presented m papers of Franck and Haber, and Haber and 
Wilstktter 

Type 1 — Coehn has shown that hydrogen absorbed m palladium is dis- 
sociated and lomied This occurs to some extent m nickel and iron Using 
a cycle-process, it is possible to calculate the energy liberated by the ab- 
sorption of protons in palladium The result is a large excess of energy To 
account for the greater part of this energy, it was proposed to assume that 
there is a condensation of a cloud of free electrons around the proton, anal- 
ogus to the Debye cloud formation of ions m strong electrolytes The as- 
sumption agrees well with recent determmations of the ratio of the mobibty 
of these ions to their diffusion (Duhm) In accordance with Schmidt, the 
conclusion was drawn that metals with small values of atomic volume have 
high values for the heat of condensation of electrons and protons This heat 
of condensation is available for dissociation and lomsatiou of the hydrogen 
m the metallic solution The metals act as catalysers because the formation 
of hydrogen m the gaseous state from the dissolved state takes place very 
easily The transition begins with the formation of atoms from protons and 
electrons The atoms m ^e region of the surface are unstable and here re- 
act with small heats of reaction with other molecules if these are present, 
that IS, if they are absorbed 

Type S — The catalysis of 80| — ions to 8 O 4 10 ns m the presence of 
Cu’*"*' 10 ns was disous^ m greater detail This process mcplains also the 
auto-oxidation of organic substances m the presence of Fe'^ ions m aque- 
ous solutions 
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Cu'*"'' and ions in water are at their upper limit of stabihty Im- 

pacts with molecules only slightly less stable than water will produce an 
exchange of an electron, the metal ion, thereby, having its charge decreased, 
and the molecule becommg a radical These radicals react with oxygen form- 
mg new radicals, and chain reactions result The metal ions are oxidised 
back to their states of higher electric charge {AvJOun^a abatract ) 

258th MEETING 

The 258th meeting of the Academy was held in the Assembly Hall of the 
Cosmos Club at 8 15 p M , on Friday, April 20, 1934 About fifty persons 
were present President Tuckerman introduced Dr Kurt Godel, Pnvat 
Dozent, University of Vienna, who spoke on the subject. Can mathematics 
be proved eoruialentf 

Charles Thom, Recording Secretary 

RF CENTLY ELECTED TO UEMBEREHlP IN THE ACADEMY 

Erhett C Albritton, professor of phjrsiology, George Washmgton Um- 
versity, was elected to membership in recognition of his contributions to 
physiology 

Ernst Artschwager, pathologist. Division of Sugar Plants, Bureau of 
Plant Industry, was elected to membership in recognition of his contribu- 
tions to plant anatomy and cytology 

Norman Rekkedahl, assistant chemist, National Bureau of Standards, 
was elected to membership in recognition of his contributions to electro- 
chemistry and to the thermodynamics of rubber, and m partteolar of his 
study of the phase changes m rubber 

Pattl W Bowman, assistant professor of botany, George Washington 
University, was elects to memwrship in recognition of his oontnbutions 
to botany and in particular of hu* studies of peat bogs 

Fredfrick E Brasch, chief, Smithsonian Division, Library of Congress, 
was elected to membership in recognition of his oontnbutions to the hutory 
of science and astronomy, and for the preparation of bibliographies of 
scientific hterature 

Ronald Bulelei, physical chemist, Soeony- Vacuum Corporation, 
Paulsboro, N J , was elected to membershp in recogmtion of his oontnbu- 
tions to rheology and lubncation, and particularly of his researches on ex- 
tremely thm films and the thixotropy of lubneants 

Bfnjamin G Chitwood, assistant zoologist, Bureau of Animal Industry, 
was elected to membership because of Im oontnbutions to nematology, 
parasitology, and ammal histology 

Vincent Du Vigneaud, professor of biochemistry, and executive officer. 
Department of Biochemistry, George Washmgton University, was eleetea 
to membership pi rtcomition of his contnbutions to the chen^ry of eai^ 
bobydrates, insufin, and cystme and its homologues 

Henry E Ewing, entomologist, Bureau of Entomology, was sleeted to 
membership m recogmtion of his achievements m the field of applied ento- 
mology, taxonomy of mites, and parasitology 

Arno Carl Fieldner, chief engmeer, ExMnment Stations Division, 
U 8 Bureau of Mmes, was elected to membership m recognition of his con- 
tnbutions to the technology of fuels 
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Qbobqb R Grkbnbank, associate chemist, U S Department of Agri- 
culture, was elected to membership m recogmtion of h^is studies on the 
oxidation of fats and oils 

Lawrence R Hafstad, associate physicist. Department of Terrestrial 
Magnetism, Carnegie Institution, was elected to membership in recognition 
of his contributions to the field of nuclear physics 

Francis E Johnston, associate professor of mathematics, George Wash- 
ington University, was elected to membership in recognition of his con- 
tributions to the field of algebra and particularly the theoiy of finite groups 

Wendell H Krull, assistant parasitologist. Bureau of Animal Industry, 
was elected to membership in recognition of his work m parasitology 

M B Matlack, associate chemist. Bureau of Chemistry and Soils, was 
elected to member^ip in recognition of his cuntnbutions to phytochemis- 
try 

M A McCall, principal agronomist in charge, Division of Cereal Crops 
and Diseases, Bureau of Plant Industry, was elected to membership m 
recognition of his contributions to agronomy and botany, particularly for 
his discoveries in the structure of the embryos and young plants of wheat 

Earl B McKinlly, dean of the School of Medicine, George Washington 
Umverbity, was elected to membership in recognition of his publications 
relatmg to bactenophage, immunology, tropical diseases, encephahtis, 
leprosy and syphilis 

Edwin T McKnight, associate geolorat, U S Geological Survey, was 
elected to membership in recogmtion of m contnbutions to stratiopaphy 
and areal geology 

Leland W Parr, associate professor of bacteriology. School of Medicine, 
George Washington University, was elected to membership m recognition 
of his contributions to the application of immunological methods to the 
anthropology of the near East and for work with the International Health 
Board 

Emmltt W Pricf, parasitologist. Bureau of Animal Industry, was 
elected to member^p m recognition of his contnbutions to helminthology, 
especially the taxonomy of trematodes 

Charles F Robs, director of research. National Recovery Administra- 
tion, was elected to membership m recognition of his contnbutions to 
the mathematical theoiy of economics 

J H St John, major USA, director. Department of Protosoology, 
Army Medical School, was elected to membership m recognition of his con- 
tnbutions in protosoology 

Thomas D Stewart, assistant curator. Division of Phsrsical Anthro- 
pology, U S National Museum, was elected to membership m recognition 
of hiB contnbutions to physical anthropology, particularly Eskimo osteology 
and primate myology 

Lawson E Yocum, assistant professor of botany, George Wadimgton 
Umveimty, was elected to membership m recognition of his contnbutions 
to plant physiology, especially m the neld of seM and seedlmg ph3rBiology 

Donnell B Young, professor of soology, George Washmgton Univer- 
sitv. was elected to membership in recognition of ms contnbutions m the 
field of protosoology 
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SCIENTIFIC NOTES AND NEWS 
Prepared by Setmee Servtee 
Notbb 

Smitheontan InaMuiion — The SmithsoniaA Institution commemorated 
on August 22 the hundredth anniversary of the birth of Samuel Pixrfont 
Langley, for many years its secretary, and noted pioneer m the science of 
aerodynamics and the art of aviation 
Dr Ales Hbducka, curator of physical anthropology at the U S 
National Museum, led a party of five students in archaeology to renew his 
explorations of early culture sites on Kodiak island 
Austin H Clark, curator of echinoderms at the U S National Museum, 
has re*di8covered the long-lost caterpillar of the gold-banded skipper butter- 
fly, which had not been seen smce it was first described by John Abbot m 
1790 

Btudymg the kilhng effects on algae of eight different wavelengths in the 
ultraviolet, Florence E Meier discovered that each had its own specific 
“radiotoxic spectral sensitivity,” that is, its mmunum quantity that would 
sooner or later result in death Each wavelength also h^ a specific "radio- 
tone virulence", that is, the measure of time required to produce the kilhng 
effect The two quahties are not necessanly combined in the same wave- 
lengths 

A large collection of Plenppus fossils, from Phooene strata near Hager^ 
man, Idaho, has been excavated by C Lewis Gazin of the U S National 
Museum Tney are being brought here for preparation. 

U S Department of AgrxcuUwe — Dr John R MohuA, chief of the 
Bureau of Animal Industry, was elected president of the Twelfth Interna- 
tional Veterinary Congress, held m New York City August 13 to 18 Six 
members of the Bureau presented papers, among them Dr Maurice C 
Hall, who urged mtemational action m combattmg the spread of animal 
parasites, and Dr A E Wight, who upheld the American method of eradi- 
cation as a means for the control of bovme tuberculosis 
Gonad transplantations had relatively httle effect when tried on cattle m 
a senes of e^nments performed by Dr Fred W Miller, R R Graves 
and Dr G T Creech of the Department Their results are not m accord 
with the claims made for the Voronoff operation on hvestock, which has 
been widely used especially m France and the USSR 
Implants of normal ovanan and testicular tissue from cattle and pigs 
were made respectively m cows and bulls of vanous ages and conditions 
of health Results were almost completely negative 
The destruction of all wild mammals except deer over an area of 192,000 
acres m Marne, necessitated because of an epidemic of rabies among the 
foxes, will be made the occasion for a special study by members of the 
Bureau of Biological Survey, on the response of game and song birds to the 
total suppression of predators that normally keep their numbers reduced 
The Weather Bureau, with the aid of over zOO temporary employees 
furnished by the Civil Works Administration, has completed the oomj^ation 
of a great mass of normal rainfall data for about 4,600 stations, based on 
the 35-year period 1898-1032 The compilation will probably not be pub- 
lished m its entirety m the near future, but the information is now acoessible 
m Washington to any student who can use it 

U S NaHonal Park Service — Director Arno B Cammereb returned to 
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Washmffton early m September from the West, where he inspected a num- 
ber of the paries and monuments Director Cauuerer has been intmufl to 
rroresent the Umted States on the International Commission on Histoncal 
Monuments This commission was authonied at a conference of experts of 
the International Museums Office at Athens in 1031, and a worlong pro- 
gram was approved by the Assembly of the League of Nations m OctoMr, 
1933 

Rogbb W Toll, supermtendent of Yellowstone National Park, is now 
m Washington m connection with the preparation of the recreation section 
of the Natural Resources Board report, wtuch must be m the hands of the 
President by December 1 of this year Ben H Thompson of the Service's 
Wildlife Division at Berkeley, Cahfomia, is also m Waslungton aidmg with 
this report 

Elbert Cox, assistant park historian on the Colonial National Monu- 
ment staff, who has been on detail to the Washington Office for the past 
3rear supervismg the historical research staff and assistmg chief historian 
Cbatblain m the preparation of educational programs in the hutoncal 

S rks and other militaiy areas, has been appomted supermtendent of the 
omstown National Historical Park m New Jersey 

Children’s Bureau, U S Department of Labor — A study of the compara- 
bihty of maternal mortahty rates, dealing particularly with similanties and 
differences m different countries of assigning cause to deaths certified to be 
associated with pregnancy and childbirth, and the effect of such differences 
upon the comparability of the figures of the United States and 16 foreign 
countnes has been completed and the report, written by Dr Euzabbth 
C Tandy, director of the Statistical Division of the Children’s Bureau, is 
ready to go to press 

In an effort to determme the effect of various forms of treatment during 
the early weeks of life, the child and maternal health division of the Chil- 
dren’s Bureau is making a study of the care and treatment of premature m- 
fants bom at the New Haven Hospital during the past 7^ years Careful 
analysis of the cause of death is being made m the case of those infants who 
died As approximately half of the 86,000 neonatal deaths ocournng each 
year in the United States are due to prematurity, it is apparent that study 
of the problem of prematurity and provision of better care of the premature 
infant are urgently needed 

Dunng the month of September a physician from the staff of the Chil- 
dren’s Bureau will exanune 200 Indian children m the pueblos near Santa 
Fe, New Mexico, as part of a three-year investigation being earned on by the 
Santa Fe Anthropological Laboratones and the Office of Indian Affairs of 
the Intenor Department The children will be studied from the pomt of 
view of growth and development and physical health In addition special 
studies of dental develoinnent and the incidence of tuberculosis will prob- 
ably be made The pe^tncian from the Children’s Bureau will make the 
physical exammations and assist with the tuberculosis studies 

Camegit IntMvtxon of Washington — ^Arrangements have been made 
through the Department of Terrestrial Mametism of the Carnegie Institu- 
tion mWashin^n for the latter’s Cosmio^y Committee, m cooperation 
with the United States Coast and Geodetic Burv«y, to mstall an automatio- 
recor^g cosmic-ray meter at the Cheltenham Magnetic Observatory, 
Maryland, m September or October 1934 
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Dr L R Haebtad of the Department of Terrestnal Mognetum sailed 
September 6 to attend the meetmg of the International Union of Scientific 
Radiotelegraphy in London (September 12-10) and the jomt meeting of the 
International Union of Pure and Applied Physics with the London Physical 
Society, also in London (October 1-6) He will take part in a symposium 
on nuclear physics during the latter meeting and will present several com- 
munications for the Department on investigations of the ionosphere to the 
former 

Prof G Gamow of the Polytechnical Institute, I^eningrad, spoke on some 
new conceptions of the structure of the nuclei at the Department of Ter- 
restnal Magnetism, September 4 and 10 

Development of ^ndaide — An examination of the first 466 codes approved 
by the National Recovery Administration reveals that 105 of them, or 41 
per cent, have provisions for standards of some sort, according to a report 
to the Araencan Standards Association, cooperatmg with the National 
Bureau of Standards Ninety-three industries desire standards but have yet 
to obtain them 

Out of the 406 codes examined, 63 demand standardization on the basis 
of the work of some government agency The bpocific agencies cited as au- 
thonties for standards include the National Bureau of Standards, The 
Amencan Standards Association, The American Society of Testing Ma- 
terials, Federal Trade Commission, U 8 Public Health Service, U S De- 
partment of Agnculture and the Interstate Commerce Commission, to- 
gether with trade associations which have done prior pioneer work in es- 
tabhshmg their own industrial standards 

New type beacon reflettor — The slash m the budget of the Bureau of Air 
Commerce a year ago led to the development of a new type reflector for air- 
plane beacons which enables a 500 watt eicctnc light bulb to outshine the 

1,000 watt bulbs formerly used Last year the beacons on the Federal Air- 
wairs system used 1,000 watt, 1,600,000 candlepowcr lamps with prismatic 
cover glasses The order for economy came through ana the lamps were 
changed to 500 watt bulbs Thc candlepowcr went down to 750,000 At the 
same time, however, the National Bureau of Standards was ordered to in- 
vestigate ways of increasing the lightmg power of the 500 watt lamps F 
Chapin BRac&iNRiDUE, of the Bureau, made tests on vanous types of 600 
watt lamps, cover glasses and aunhary reflectors The final result is a beacon 
with a 500 watt bulb, plain cover glass and a new type auxiliary reflector 
which yields 2,000,000 candlopower — about 26 per cent more than the old 

1.000 watt bulbs 

It the United States getting widert — ^The distance between Washin^n, 
D C , and San Diego, Calif , showed an apparent mcrease of about forty 
feet m 1088 as comparm with measurements made seven years earher l^is 
discrepancy was reported at the meetmg of the Amencan Astronomical 
Society at Connecticut Collefra by C B Watts of the U S Naval Observa- 
tory Mr Watts stated that ne suspected some ss^tematic error, it appears 
easier for astronomers to make an error of forty feet m measunng a Ime 

3.000 miles long than for the United States to grow forty feet “fatter" in 
seven yean 
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News Bbiefs 

Sodium vapor lamps have no special advantages or disadvantages when 
used by persons engaged m clencal work indoors, Dr jAMas E Ivas, senior 
physicist of the U S Pubho Health Service has reported, after a three 
months’ test conducted m New York City C W A clencal workers partici- 
pated in the test 

Installation of special radio receners at filling stations and other points 
along motor routes to supply autoists with weather information is sug- 
gested by the Bureau of Air Commerce Every hour 6K diiwnys broadcast 
stations in the Umted States send out the latest weather news for the benefit 
of fliers This information, often valuable for motonsts, could be made 
available by the mstallation of 200 to 400 kilocycle receivers at places 
motorists frequent on a cross country trip 

Radio talks given under the auspices of Science Service, over the network 
of the Columbia Broadcast iiig System, were as follows August 15, Fiqhting 
plant dmentes, by F C Mutn, U S Department of Agriculture, August 22, 
Can you live without water? by Abkl Wolman, State of Maryland Depart- 
ment of Health, August 20, Health and the depreisum, by CKORafi St J 
Perrott, U S Pubhc Health Service and Milbank IVIemonal Fund, Sep- 
tember 5, It Amenta about to lote her ebnat by Stanlev B Fracker, (J S 
Department of Agriculture, September 12, Ilarneaaing tnentijic ditcovenea, 
by P G Aqnkw, Amencan Standards Association 

Personal Items 

Lt -Col Jules Voncken of the medical service of the Belgian Army and 
director of the Military Hospital at Li^ge, arrived m Washmgton Septem- 
ber 5 for a three-day visit He is en route to Tokyo, where he will represent 
his country at the International Conference of Km Cross Societies Colonel 
Voncken visited the Surgeons General of the Army, Navy and Public 
Health Service, as well as the various Government m^cal establishments 
On September 6 a luncheon was held in his honor at the Army and Navy 
Club 

Dr Isaiah Bowman, secretary of the National Research Council, was 
president of the International Geographical Congress which met in Warsaw 
durmg the last week in August In his presidential address. Dr Bowman 
emphasised the need for competent geographic information, if efforts to 
adjust present mal-distnbutions of natural resources among nations are ever 
to receive equitable readjustment 

Prof John M Cooper of the Catholic University of America returned 
early m September from an anthrc^logical expedition among the Indians m 
the territory east of Hudson Bay Father Cooper is obtaining from the older 
members of these primitive tribes a record of the religious beliefs they held 
before the coming of European missionanes 

Dr C F Marvin, former chief of the Weather Bureau, U S Depart- 
ment of Agnoulture, retired on August 26, after fifty years’ service as a 
meteorologist He had been chief of the bureau for twenty-one years 
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Dr C F Mabbut, chief of the diviaon of soil nurvqr of the Bureau of 
Chemistry and Soils of the U S Department of Anioulture, who was ro- 
cently appomted honorary professor of soils at the Umyersity of Missouri, 
l^t at the end of August for a oonferenoe on soils m Barcelona, after which 
he will participate m an excursion of soil specialists over the Spuush penin- 
sula and part of North Africa He plans later to spend a few months as ad- 
viser on sods to the Qeologioal Surv^ of Chma, retuming to the Umted 
States m the spring, after having spent some time m India. 

^bttuarp 

Karl Fbsdertc Kblleruan, prmcipal bactenologiat, m charge of the 
Division of Plant Disease Eradication of the Bureau of Entomology and 
Plant Quarantme, m the Department of Agnculture, died August 30, at 
Washington, D C Dr Kellkbuan was bom in Gottingen, Germany, 
December 9, 1879 After attendmg Ohio State Umversity, 1896 to ISW, 
he received the degree of B S from Cornell m 1000 and served as assistant 
botanist at that institution m 1901 Jommg the Bureau of Plant Industry 
m the same year, he served successively as assistant physiologist, physiolo- 
gist m charge of the Laboratory of Plant Physiology, physiologist m charge 
of soil bacteriology, assistant chief (1014), and associate chira (1917), re- 
maining m the latter position untd 1^3 when he took up the work of direct- 
mg plant disease eradication projects for the Bureau of Plant Quarantme 
Dr Kellkbuan was instrumental in founding the Journal of Agncultural 
Research and served for 11 years as chairman of its editorial bo^ Durmg 
the War he was a member of the National Research Council He was also 
a member for a number of years of the Federal Horticulture Board and took 
an active part m the work of that organisation m earring on plant quaran- 
tme activities In addition to the Washmgton Academy of Sciences, Dr 
Kellbruan was a member of the American Association for the Advance- 
ment of Science, the Botanical Society of America, the Botanical Society 
of Washington, the Society of American Bacteriologists, the Society of 
Naturalists, International Society of Sod Science, and Sigma Xi He re- 
ceived the degree of Doctor of Science from Kansas College m 1923 
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PHYSICS — The innal theorem for nonJiolonomtc eystenu^ R J 
Sbbgbr, The George Washington University 

The original statement* of Clausius’ Vinal Theorem is as follows 
Die mttUere lehendige Kraft dee Systems tst gleich setnem V trial This 
IS the same as is usually given in modern textbooks* despite the fact 
that it has been extended to mclude systems involving frictional 
forces,* relativistic mechames* and wave-mechames ' What has not 
been noted, however, is that each of these cases is a special form of a 
much more general theorem And this is the very reason an analogous 
theorem can be derived that holds equally well for holonomic and 
for nonholonomic systems The following proofs are given on the 
basis of relativistic mechanics 

Consider a holonomic dynamic system composed of m particles 
with mass m, and velocity v. If there are n degrees of freedom, Lar 
grange’s equations of motion (of the second form) may be written 
in terms of the generahzed coordinates g., the generahsed forces Q. 
and the relativistic function T' as follows 


where 



r-- 


a -I, 2, ,n 


In this expression for 7” the velocities v, must be expressed as func- 
tions of the generahsed coordinates and of the generalised velocities 
(c represents the velocity of hght). Multiplying each of Lagrange’s 
equations respectively by D'g., where 


* RseaiTsd August 18, 1084 

' Clacbiv*, R Ann d Fhyi unbent 8: 124 1870 
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D^q. 


d^q. 


and using the identities 

d/dT\ d 


d /dT\ d ( dT'\ dT' 


we have 


cii**l, 2, , A. 

Adding these n equations, we multiply the result by the differential 
of the time and integrate over a long period of time r Hence, 


/•» " d f 6 r I A oT 

I Z (^?.) i ^ T - dt 

0 a—l \ * *'0 «-l 

/ * f ft /* r n 

Z ^ “ I Z 

0 w9« • •-.! 

Dividing by the time t, we have 

'{ tlcil'jjf-}]' -- /' t -fdl 

r L \ J Jo r J 0 a-i oqa 

1 /• T N AT' 1 r ^ " 

J LCD*!.) XT* — J 

^ 0 a-1 cf?a r •' 0 «-l 


If we now restrict the coordinates and velocities within a region of 
hmte values, i e , a steady state, we can take the time r sufficiently 
long that the first term becomes relatively neghgible, whereas the 
other terms represent average values Thus 


1 • dT^ 1 dT^ 1 • 

- 2 — +- 2 {D^q.) XT- -T 2 

A «-i oqm d ««i aqa ^ «-i 

The expression on the nght may be called the generalised vinal and 
the entire relation the general vinal theorem. It is customary to con> 
sider the special case for K equal to 0. Therefore 


^ A £r 1 W 

2 .-i^' dj. 2 dq. 


-4 £«•«•• 
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If 7 ' IS a homogeneous quadratic function of all the velocities 9., the 
first term becomes simply 7 " And m non-relativistic mechanics, 
where T' reduces to the kmetic energy T, it signifies the average 
energy of the system We note, however, that this is not usually 
equal to the generahsed virial on account of the non-momental part 

of the effective forces, which give rise to the term — g. — To be 

2 ..I dg. 

sure, we can formally modify our defimtion of the generahsed vinal 
to mclude this term But regardless of the particular choice we make, 
the fact remains that it must be taken into account some place The 
usual form of the vinal theorem is accidental in that Cartesian 

dT 

coordmates are employed for which — -=0 All the same, its sim- 

dg. 

plicity of form and ease of physical interpretation render it more 
useful than the theorem in terms of generalized coordinates As for 
the general vinal theorem {K any value), it is still less convenient 
here, but very desirable for nonholonomic systems Incidentally, we 
note that this theorem holds, not only for a steady state, but also 
for a penodic system if the average is taken over a time r equal to an 
mtegral multiple of the fundamental period 
Let us now consider a nonholonomic dynamic system, 1 e , one in 
which the essential minimum number of coordinates r is A more than 
the number of degrees of freedom n on account of h non-integrable 
relations, vis , 

/J-1, 2, h 

■-1 

where a.^ and hf are functions of the cobrdinates g. and the tune t We 
can write Appell’s equations of motion^ m terms of n generahsed 
coordinates g, (selected in a certain way from the all the r coordinates), 
modified forces Qy and the relativistic energy of the acceleraitone A 
as follows 


6A 


-Or 


7-1,2, ,n 


^ SnoiE, R J Thu Joubnal 20 481 1980 
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where 



m,» 



■*(*•*+>•*+*<*) 


The energy of the accelerattona must be expressed as a function of the 
coordinates g,, the velocities g, and the accelerations g. Proceeding 
in the same as in the proof for holonomic systems, we finally obtain 


1 " dA 1 • 

T-l T-l 

Let us call the expression on the right the generahzed mnal of the 
accelerations Then we have a new form of the virial theorem, which 
18 superior to that deduced from Lagrange’s equations in that it 
holds for both holonomic and nonholonomic systems (the former is a 
special case of the latter for h equal to zero) We find it convement 
to take K equal to one this time Therefore 


J. 

2 


T-l aq-, Z r-i 


For, if A 18 a homogeneous quadratic function of g,, the term on the 
left becomes A And our theorem states that the average relativistic 
energy of the accelerations is equal to the mnal of the accelerations 
This IB always true for Cartesian coordinates in nonrelativistic me- 
chames This theorem is as simple as the usual vinal theorem But 
we conclude that in both cases the simplicity is not so much inherent 
m the dynamic system as it is the result of a judicious choice of the 
type of coordinates and of the value assigned to K 


CHEMISTRY — 6-Chloroveratralhtppurtc acid and some of its denva- 
lives * Raymond M Hann. Private Laboratory of J P 
Wethenll, Washington, D C (Communicated by R E. Gib- 
son ) 

In pnor commumcations the condensation of 5-ehloroveratnc 
aldehyde with aliphatic and aromatic amides,* and its conversion to 
3, 4-dimethoxy-5-chlorobenzoic acid through hydrolysis of the mtrile 
formed by acetylation of the syn form of its oxime,* have been de- 

' Raoeived September 8, 1084 
■ Hann Thii Jodbnal, 24 128 1934 
' Hank Thia Joubkal, 24 820 1084 
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Bcnbed. The present paper records the condensation of this aldehyde 
with hippunc acid to form the azlactone of S-chloroveratralhippunc 
acid, and the utihzation of the latter m the preparation of some of the 
simpler derivatives of 5-chIoroveratralhippunc acid Further study 
IS bemg made of the azlactone as an intermediate m the synthesis of 
3, 4-dimethoxy-5-chlorophenylpyruric acid 

BXPERIMENTAL 

S-Chloroveratralhippunc and azlactone A solution of 5 g 5-chloro- 
veratnc aldehyde, 4 5 g of hippunc and and 2 g of pulvenzed fused 
sodium acetate m 25 cc of acetic anhydride was heated under reflux 
on the steam bath The solution rapidly changed in color from straw 
yellow to deep red and a yellow precipitate formed almost at once, 
completely hlling the solution at the end of one-half hour, when the 
suspension was cooled and 100 cc of water added The yellow solid 
was filtered, washed with water and dried Yield 69 g (80% of 
theory) 

5-Chloroveratralhippunc acid azlactone crystalhzes from 95% 
alcohol (1 g m 200 cc ) in radiating clusters of golden yellow ghsten- 
ing needles which melt at 161°C (corr ) to a clear yellow oil 

Anal — 0 1591 g consumed 4 82 cc 0 I N acid equivalent to 4 24% 
mtrogen Theory for CuHitO^NCl is 4 08% nitrogen 

5-Chhroveratralhtppunc acid — A suspension of 3 g of the azlactone 
in 30 cc water and 7 cc of 10% NaOH was refluxed for one-half 
hour when a clear solution lesulted The cold solution was acidified 
with dilute hydrochlorn acid and the preiipitated acid filtered, 
washed with water and dried Yield 2 7 g The acid was practically 
insoluble in water and was recrystallized from twenty parts of 50% 
alcohol for analysis 

5-Ghloroveratralhippuric acid crystallizes in colorless, glistening 
needles melting at 192°C 

Anal — 0 1403 g consumed 4 12 cc 0 1 N acid equivalent to 3 86% 
nitrogen Theory for CnHuOiNCl is 3 87% mtrogen 

S-Chloroveratralhippuratnide — A suspension of 2 5 g of azlactone 
in 20 cc of 95% alcohol and 10 cc of strong ammonia solution in 
water was gently heated on the steam bath The solution rapidly 
hghtened in color and the yellow needles of azlactone were replaced 
by shinmg, colorless leaflets After one-half hour 50 cc of water was 
added and the precipitate filtered off and recrystaUised from 150 cc 
of 05% alcohol Yield 2 1 g 

The substituted hippuramide crystallises m microcrystalline, glist- 
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ening platelets melting at 213-~4'’C (corr ) to a red oil with consider- 
able decomposition It is colorless when first crystaUized, but becomes 
slightly yellow on standing 

Anal — 0 1687 g consumed 0 44 cc 01 N acid equivalent to 
7 84% mtrogen Theory for Ci«Hi 704 NiCl is 7 77% mtrogen 
S-Chloroveralralhtppuramide — One gram of the hippuranude, de- 
scribed above, was refluxed with 20 cc of 10% sodium hydroxide 
and 30 cc of water, the amide dissolving to give a clear mtensely 
yellow solution At the end of 6ve minutes a yellow precipitate came 
down, the heating was discontinued, the cooled solution acidified to 
Congo red by addition of 1 1 hydrochloric acid, and the precipitate 
filtered off and dried It was recrystallized from 350 cc 05% alcohol 
and was obtained in brilhant yellow needles melting at 286-7°C 
(corr ) to a red tar-like hquid, this melting point remained unchanged 
by further recrystalhzation The imide dibsolves in sulfuric acid with 
production of an intense red coloi 

Anal — 0 1438 g consumed 8 38 cc 0 1 N acid equivalent to 8 16% 
nitrogen Theory for CuHuOiNiCl is 8 18% nitrogen 

Methyl 6-chloroveratralhtppurate — ^Three grams of 5-chlorovera- 
tralhippuric acid azlactone were boiled under leflux with 30 cc of 
anhydrous methyl alcohol and a granule of solid sodium hydroxide 
for eight minutes. Rapid solution and partial decolonzation of the 
azlactone resulted and after cooling, water (18 cc ) was gradually 
added to bring about crystallization of the methyl ester The yield 
of 2 5 g was recrystallized from 50 cc of 50% aUohol to constant 
melting pKunt 

The methyl ester of 5-chlorovcratralhippuric acid crystalhzes in 
colorless, shining needles which melt at 135°C (corr) to a clear, 
colorless oil 

Anal — Calcd for C„H„0,NC1 C, 60 70 H, 4 83 ♦ Found C, 
60 60 H, 4 73, 1669 g consumed 4 56 cc 0 1 N acid equivalent to 
3 83% nitrogen Theory for ChHuO«NC1 is 3 73% nitrogen 
Ethyl 5-chloroveratralfvippur<Ue — This ester was prepared in the 
same manner as the methyl ester and crystaUized in colorless, briUiant 
needles melting at 104'’C (corr ) to a clear oil 
Anal ~ 0 1546 g consumed 3 95 cc 0 1 N acid cqmvalent to 3 58% 
nitrogen Theory for CioHuOiNCl is 3.60% nitrogen 

SUMMABY 

5-Ghloroveratralhippuric acid, its azlactone, amide, inude, and 
methyl and ethyl esters have been prepared and described 
* Appreoution is expressed to Dr E L Jeekson for this anelyeia. 
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BOTANY — Additional Coata Rican Moaaea, III * Edwin B Bar- 
tram, Bushkill, Pennsylvania 

Dunng the past three years many collections from various sources 
have added many new and interesting species to the Costa Rican 
moss flora The number and variety of these additions indicate very 
plamly that the mosses of this comparatively small area are still 
imperfectly known Undoubtedly further exploration, especially in 
the more inaccessible mountain regions, will expand the list of local 
species to a considerable extent Under these circumstances it seems 
unwise to make up even a tentative list just yet, but I am hopeful 
that with the continued help of some of the active resident botanists 
it may be possible in the course of a few years to produce a fairly 
complete outhne of the mosses of this rich and interesting region 

Professor Manuel Valerio, Director of the Museo Nacional m 
San Jos^, continues to collect as far as his activities in the Museum 
will permit and expects shortly to make a trip to the Cerro del 
Chirrip6, a practically unexplored region, from which much may be 
expected As a direct result of the sustained activity and interest of 
Professor Anastasio Alfaro duimg the past yeai we owe the addition 
of many valuable records To Sefior Fed Gutierrez, whose collections 
have been transmitted through the kindness of Professor Alfaro, we 
are indebted for an unusually valuable series of collections from the 
Banana River, in the low country along the Atlantic coast, which 
includes many novelties The collections of C W Dodge and W 8 
Thomas were kindly entrusted to me by Dr Dodge for determination 
and a small senes, in( luding a new species of Squamidium, was sent 
in by the collector. Professor IT E Stork of Carleton College, North- 
field, Minnesota To these gentlemen I wish to express my ptofound 
thanks It is mainly through their efforts and cooperation that the 
results detailed in the following list have been made possible 

FISSIDENTACEAE 
Fibbidbnb mollis Mitt 

Banana River, 80 m , May 23, 1934, F GtUierrez, San Luis de Turnbares, 
460 m , Prov San Jo84, July 16, 1933, Af Vateno 369 

The agreement between these specimens and collections from the Antilles 
IS reasonably complete, and I have but little hesitation in crediting the 
species to C^ta Rica 

Fissidenb Kboelianus C M 

Banana River, 80 m , May 14, 1934, May 23, 1934, June 9, 1934, F 
OtUterret 

> ReeelTed July 38, 1084 
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This 18 one of the few minute species of the section Biyoidium that seems 
to be fairly well defined The enlarged, lax areolation of duphoate blades 
contrasts sharply with the smaller hexagonal cells of the apical and dorsal 
blades and appears to be a good diagnostic character It is an mterestmg 
addition to the local flora 

Fissidenb Garbbri Lesq & James 

Roadsides south of Labena, 100 m , Prov Guanacaste, Jan 16, 1030, 
C W Dodge dt W S Thomas 6695 

Ftsstdena Oarbert is new to the Costa Rican flora, but these plants are not 
exactly typical The costa ends considerably below the apex, which is 
broadly rounded in many leaves, and the leaf cells are rather obscure and 
more coarsely papillose with sharp papillae As these distmctions may not 
be of much consequence m such a large and intricate group of species, I am 
inclined to refer this collection hero as an unusual form 

DICRANACEAR 
Trbhatodon lonoicollis Michx 

Tilar&n, 700 m , March 15, 1934, A Alfaro, La Fuente, 1200 m , Dec 27, 
1933, A Alfaro 

This IS one of the smaller forms that might be referred to T refkxw C M , 
but, as Mrs Britton has remarked* this species is probably only a small 
form of 7* longteoUts It is an interesting new record for Costa Rica and helps 
to bndge the gap between Guatemala and the South American stations m 
Brasil and Bolivia 

DicRANELiiA Standlkii Bartr 

Additional records for this endemic species are as follows I^ Fuente, 
1200 m , Oct 16, 1933 and Dec 27, 1933, A Alfaro 

Dicranella barbensis Ren A Card 

Coronado, 1500 m , Jan 7, 1034, A Alfaro 

Although the peristome is up to 270ii high, almost twice the height given 
by Mr Williams in North Amenean Flora, this collection, which is m prime 
fruit, seems without much doubt to belong here The teeth are coarsely 
papillose, not vertically stnate, cleft to about the middle into 2 or 3 unequal 
prongs, and the leaf blade is produced nearly or quite to the apex so that the 
costa 18 barely percurrent 

Campylopooium fubillum (Schp ) Williams 

Volc^ Po6s, 2600 m , Jan 4, 1034, A Alfaro 52a 

A number of fruiting plants of this attractive httle species were separated 
from tufts of Ceratodon stenocarpus This is the only collection I know of from 
Costa Rica 

* North Amenean Flora, 15 58 1018. 
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Campylofub fbaqilis (Dicks ) Biy Eur 

San Jerdmino, 1400 m , Nov 15, 1033, A Alfaro 
Not previously known from Costs Rica This species will be separated 
from C flexuoBus (Hedw ) End by the absence of any differentiated alar 
cells, also the leaf base is more contracted to the msertion 

Leucoloma tortellum (Mitt ) Jaeg 

Upper slopes of Cerro San Jor6 do Libano, 500-060 m , Prov Guanacaste, 
Feb 16, 1930, C W Dodge, R Hnnckel, A W S Thomas 7018 
The range of this unique species seems to be gradually expanding Mr 
Williams rest net 8 it to Giyideloupe and Tnnidad in North American Flora 
It was later found by Mr Paul ('' Standley in the Lancetilla Valley, Hon- 
duras * The locality in Guanacaste Provmce, Costa Rita, not only helps 
to outline more clearly the area in which it may he looked for but also adds 
another interesting species to the local flora 

CALYMPERACEAK 

SyRRHOPODON GtTADICHAUDII Mout 
La Fuente, 1200 m , Dec 4, 1933, A Alfaro 37 

These collections are in fine fruit and add a second locality to the Costa 
Rican record 


Syrrbopodon aculeo-ciliatus Bartr , sp nov 
Figure 1 

GracUescens, caespitosus, caespitibus laxiuseulis, palhde vindibus Caulis 
ad 2 6 cm longus, basi ra^culosus, dichotome ramosus vel simplex Folia 
ad 2 mm longa, sicca contorta, humida patentia, c basi vaginante auguste 
li^eana, obtusa, limbata, limbo angusto hyahno sub apice evanido, mar- 
^ibus incurvis, argute serratis, m parte supenore vagmae ot summo apice 
dmtibus aculeiformibus mstructis, nervo tenui, mfra apicem folii e\anido, 
dorso scabro, ccllulis laminalibus minutis rotundatis, dorso minutissimo 
papiUosis, ventn mamillosis, cancellina supra rotundata Caetera ignota 
Dioicous? Slender plants growing in small lax tufts, pale green above, 
brownish below Stems up to 2 6 cm high, simple or forked above, spanngly 
ra^culose near base Leaves about 6 mm long, flexuose, spreadmg, twisted 
and contorted when dry, widely spreading when moist, linea>lanceolate 
from a white, erect, narrow claspmg base about 2 mm long, gradually cqd- 
tracted to a linear, channelled or subtubulose pomt, blunt at apex, boraered 
from just below the apex to the base with 1-3 rows of elongate hyaline cells, 
margm erect or Incurved, spmoee-cibate at shoulders of leaf and at apex, 
distantly spmose In median part of blade, costs pale and thm, about 46 m 
wide towaiil base, ending just below the apex, spmose on back toward apex, 
smooth below, spuiose on ventral side about oalf-way down, in cross section 
near midleaf mowmg a median row of about 6 guide cells with stereld bands 
on both Bides, the outer layer of cells on ventral sorface well differentiated, 

' Fldd Musenin of Natural History, Bot Sanea 4i W2 1999. 
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Fig 1- Syrrhopodon aeuU<M^ltalw a — Plant XI b — Leaf X14 c — 
Apex of leaf in profile XHO d — Apex of Itaf from upper aide X80 e — Upper leaf 
aula and margin X400 f -Celia and margin near leaf ahoulder X400 g — Frag- 
ment of croaa aectiun from upper part of leaf X400 b — Part of leaf from upper 
aide XM 


cells of leaf blade rounded, inorosxatc, 6-8p in diameter, mamillose on inner 
surface, mmutely papillose on the back, cancelluiae Gllmg nearly all the 
leaf base, rounded or ending in obtuee angles above, m 8 -10 rows Sporophyte 
unknown 

Type La Hondura, Costa Rica, August 15, 1033, M Valeno 360a 

This species seemb to be closely alhed to 8 Leprxeurx Mont , but is notic- 
ably different in the pale green color, the mamillose leaf cells, and the 
spmose margms of the leaf blade 

S^RRHOPODON PARASITICUS (Sw ) Besch 

TilarAn, 700 m , March 15, 1034, A Alfaro 

Even though the leaves of the Costa Rican plants seem to lack entirely 
the narrow hyaline border of elongated cells, they agree perfectly in other 
partaoulars with collections from Florida and Yucatan and evidently repre- 
sent a form of 8 paratuttcv* The characteristic filiform propagula are 
abundant on the inner faces of the comal leaves 
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Calthfibeb lonchophylluu Schwaegr 

Banana River, 100 m , Apnl 27, 1934, F Gvtierrez 
An interesting but not unexpected addition to the local flora which assists 
in consolidating the geographical range of the species This spocieb extends 
to northeastern Guatemala and British Honduras 

POTTIACEAE 

Hi UENOBTOMUM UEXicANUM Card 
Tinbf, 1100 m , Oct 28, 1933, A Alfaro 

Leptodontiom OncuTTi Bartr 

Putrcros between Guayabillos and Cabesa de Vaia, 2150 2350 m , Prov 
San Joe^, Nov 4, 1029, C W Dodge & W S Thomas 4922 
Evidently this species is confined to fairly high altitudes in Costa Rica 
The only other local station known is at an altitude of 3300 m , on Volc&n 
Irasd 

Bakbcla surulifoi ia Sull 
Syn Rarbula kubnlirostre Bartr in hcrbaiia 

San Pedro, 1170 m , Sept 1933, A Alfaro 4, 27, Banana River, 100 m , 
April 27, 1934, F Gutierrez 

It did not occur to me to associate these colloctions with B suhulifolta 
Sull until after I had distnbuted several packets under the new name Fur- 
ther study has convmced me that all the above collecUuna are tlearly refer- 
able to R subulifolia Sull , which does not seem to have been noted in Cen- 
tral America before The long subulate operculum, often appreciably lunger 
than the urn, the long, tightly twisted peiutome teeth, the subulate leaf 
points (usually obtuse and toothed at the apex), and the smooth quadrate 
leaf cells are fairly stable characters in the aggregate, but the loaves vary 
considerably in outline and it is probable that a number of nearly related 
“species” from the Antilles will eventually find their way into the synonymy 
of B subulifolia 


Babbula Cruo&ri Bond 

Banana River, 80 m , May 20, 1034, F Gulterrez 
New to Costa Rica, so far as I know This well known and easily recog- 
nised species IS common in the Antilles but apparently very rare m Central 
Amenca It appears again, like so many other Caribbean types, m the 
Andes of South America The geographical distnbution of these species 
seems to be m the form of a narrow band extending directly north and 
south through Colombia, western Venesuela, eastern Costa Rica, and the 
Greater Antilles to Cuba, with a few extensions to Florida and the northern 
shores of the Gulf of Mexico 
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ToBTXTLA MNIIFOLIA (Sull ) Mitt 

Banana River, 80 m , May 23, 1934, F Outterret 

Only the second local record for this attractive species, which ranges from 
Cuba to Peru 

Tortula caroliniana Andrews 

San lidefonso, 1500 m , Jan 21, 1934, A AJfaro, Volc&n Barba, 2250 m , 
March 11, 1934, A Alfaro 

In these collections the propagula are often scattered over the ventral sur- 
face of the leaf toward the apex, rather than congested in apical clusters, 
but in other respects the plants agree perfectly with the species 

8PLACHNACEAE 
Splachnobryum obtusuu C M 

Banana River, 80 m , April 27 to May 20th, 1034, F Oviverrez 

Five packets are included here in a collective sense without any great 
assurance that they are all representative of one specific type The plants 
with leaves from 1 to 1 2 mm long, are all more robust than H Ber- 
nouUtt C M , but there is considerable variation in the length of the stems, 
the crenulation of the leaf margins, the relative length of the costa, and the 
shape of the apex 

BRYACEAE 

Brachtiienium Stanolbii Bartr 

Coronado, 1500 m , Jon 7, 1934, A Alfaro, San lidefonso, 1600 m , 
Jan 21, 1934, A Alfaro 

Brachymemum bulbifanun Bartr , nom nov 

8yn Brachymentutn mmpaium Bartr Cont U 8 Nat Herb 26* 77 
1928 Not B mt/tparum Ren A Card 1808-09 

Fuente, 1200 m , Dec 8, 1933, A Alfaro 

M Theriot has kindly called my attention to the fact that the name B 
nviparum Bartr is preoccupied Unfortunately the above collection fails to 
show any mature fruit, although the setae are well developed Until the 
peristome characters are available its systematic position must remam 
uncertam 

Anouobryuk BEHiovATnii (Bnd ) Jaeg 

San Pedro, 1170 m , Jan 20, 1934, A Alfaro 68 

Although this species has been credited to Costa Rica this is the first local 
collection 1 have seen Through the kmdness of Mr R 8 Williams 1 have 
been able to compare the local plants with Spruce's collection from Ecuador 
They arc apparently exactly alike The percurrent or slightly ezeurient 
costa and the relatively thm-walled upper leaf cells are oharaoteis which will 



NOTBHBIIR 16, 1934 BABTBAU COSTA BICAN MOBSBB 


473 


readily distinguish this species from most of its allies It forms an interestmg 
and suggestive Imk with Bryum 

Biyiun insolltum Card var bimchycaipum Bartr , vor nov 

Theca brevior, ovalis 

Tinbi, 1100 m , Oct 28, 1933, A Alfaro 21 

This unique species is a nice addition to the local list Apart from the 
obviously shorter, more ovoid capsules these plants and those from Mciico 
seem to be identical 


Bryuu andicola Hook 
Syn Bryum roavlutma Ren k Card 

Cabeceras del Rfo Jorca, 1600 m , Oct 22, 1033, A Alfaro, Sarchi, 
1980 m , Feb 20, 1934, A Alfaro 78 
There is no doubt in my mind but that this is one of the widely distributed 
types, similar to Tor tula fragtlta Tayl and Aruuoha aubaehmlta (Tayl ) 
Broth , rangmg from the southwestern United States through Mexico, 
Central America, and western South Amenca along the Cordilleran chain 
B. roaultcoma Ren & Card and B roaulatum C M are only two of what 
may prove to be an extensive list of synonyms 

BARTRAMIACEAK 
Philonotib uncinata (Schwaegr ) Bnd 
La Fuente, 1200 m , Dec 27, 1933, A Alfaro 

The long setae and falcate leaves with long-excurrent costa seem to place 
this collection here rather than with P aphaertcarpa Apparently not pre- 
viously reported from Costa Rica 

ORTHOTRICHACEAE 
Macboiiitkiuu ubxicanum Mitt 

Northwest slope of Cerro Carpmtera, above La Uni6n de Tree Rios, 1320- 
1700 m , Prov Cartago, Nov 1, 1929, C W Dodge & W S Thomaa 4789 
This appears to be the first species in the section Macrocoma to be re- 
corded from Central Amenca The upper leaf cells are small, 5-7 m m diame- 
ter, as m Af JUiforme (Hook k Grev ), but the capsules are distinctly 
plicate m the upper half and the peristome teeth are not in pairs but are 
united m a low coarsely papillose nng extendmg a little above the rim, as m 
well-fniited plants of M mex%canum collected by C A Purpus near Zacua- 
pan, Vera Crus The agreement m penstome characters together with the 
orenulate leaf margins, especially in the lower half, suggests that the local 
collection may better be referred to M mexteanum Whether or not M 
tnexteanum is specifically distmot from M JUiforme is another question that 
may be deferr^ until better material of the latter is available for com- 
panson. 
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Macrouitriuu mucronifoliuh (Hook A Grev ) Schwaegr 

Banana River, 80 m , May 20, 1934, F OtUterree 
Although not listed in any of the previous papers relating to Costa Rican 
mosses, this species proves to be not uncommon 1 had confused it with 
Af apiciUatum, without having a clear understandmg of the relative dis- 
tinctions between these two species as illustrated on Schwaegnehen's Plate 
no 170 

Macbouithium hirtelluh Bartr 
Tilar&n, 700 m , March 15, 1034, A Alfaro 110 

This species is probably only a trivial form of Af penlasltrhum C M 
The uniform arrangement of the leaves around the stem, mstead of m 6 
rows, IS nut a very tangible character The leaves are less widely spieadmg 
when moist, and more sharply pomted, but the structural details are nearly 
identical 


Miorouitrium fragile (Mitt ) Jaeg 

Santa Marfa, Guanacaste, 825 m , Feb 9, 1034, A Alfaro 

I have been thoroughly unsuccessful in finding any characters to separate 
this species from Af Schlumhergert Schp , and believe that the latter name 
can safely be relegated to synonymy 

Sc HLOTHEIMlA OfRSTEDIANA C M 

Guanacaste, 825 m , Dec 25, 1033, A Alfaro 60, Potreros near farmhouse 
at Hacienda Santa Marla and source of Rfo Libena, Prov Guanacaste, 
Jan 21-24, 1930, C W Dodge A W S Thomas 6044, 6958, 6967, Roadside 
north of Tilarkn, Prov Guanacaste, Pacific slope, 500-690 m , Feb 20, 1930, 
C W Dodge A W S Thomas 6579, Volc&n de Barba, 1800 m , 1931, Ruben 
Torres 146 

These collections have not been referred here without considerable dis- 
trust I have not succeeded m finding the narrowly lanceolate-acummate 
mner penchaetial leaves desenbed by Mtiller, but on the other hand the 
only inference I can draw from a carehil comparison of a considerable senes 
of specimens from southern United States, eastern Mexico, Bntish Hon- 
duras, and Guatemala is that R Sulhvanttt C M , 8 Oersledtana C M , 
8 Mohnana C M and 8 Sartorn C M are in reality only mmor vanants 
of one specific type In this group the penchaetial leaves are only slightly 
longer than the stem leaves, longitudinally plicate, either smooth or trans- 
versely wnnkled in the upper half, and either mucronate or short-acumuiate 
at the apex As the differences are too slight and unstable to separate the 
forms clearly, I strongly suspect that 8 8ulltvanht C M may be used m an 
inclusive sense to cover the plants ranging from the southern United States 
to Costa Rica A comparative study of the respective types is essential be- 
fore any definite conclusion can be made 
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CRYPHAEACEAE 
Acrocryphaea Gardneri (Mitt ) Jaeg 

Ban Ildefonso, 1600 m , Jan 21, 1934, A Alfaio, Banana River, 80 m , 
May 17, 1934, F Qutxerrez 

The strongly reflexed leaf margins definitely associate these collections 
with A Oordneri rather than A julacea (Homsch ) I know of no previous 
record of A Oardnert from north of Colombia 

LEUCODONTACEAE 

Leucodontopbib FliORiDANA (Aust ) E G Bntt 

Laurel, Banana River, 100 m , May 2, 1034, F Gutierrez 

This IS the first collection of this species I have seen from Costa Rica, 
although it has been credited to the local flora 

METEORIACEAE 

Squamidium cnspipilum Bartr , sp nov 
Figure 2 

Dioicum? Sat robustum, supeme lutescenti-vinde, mtus fuscescens, 
nitidum Caules elongati, penduli, mordmate et brevissime pinnatim ramosi 



Fig 2 — cruptpilum Bartr a — Part of plaat X 1 b — Branch leaf 
X16 0 — Apex of branch leaf X80 d — Basal angle of branch leaf X80 e — Apex 
cl stem leaf X80 f — Stem leaf X16 
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Folia dimorpha, caulma ovato-lanceolata, appreasa, apice m acumen 
elongatum flexuosum canahoulatum aigute serratum pimuota, nervo tenui, 
supra medium producto, cellulis Imeanbus, laevibus, ad angulos plunbus 
quadratis, ramulma ovalia, valde coucava, apioe galeata, nervo angusto 
sub apice evanido Caetera ignota 

Dioicous? Rather robust plants growmg m mtnoate masses, pale yellow- 
ish green at the tips, brown or blackish below, glossy Stems long, flexuose, 
tangled, endmg m slender flagellaceous tips, branches short, distant, blunt, 
sometimes m clusters Stem leaves and bran^ leaves strongly differentiated 
Stem leaves about 3 5 mm long, erect or slightly spreadmg, concave, ovate- 
laucoolatc, abruptly narrowed to a flexuose, crisped pomt, this slightly 
shorter than tho leaf blade, margins erect, entire below, coarsely toothed 
from the base of the acumen to the apex, irregularly mflexed m the acumen, 
costa smgle, faint, endmg about two-thirds up, leaf cells Imear, 3-4/1 wide 
by 12 to 16 tim^ as long, shorter m several rows across the insertion with 
smuose, pellucid lateral walls, alar cells numerous, sharply differentiated, 
short-rectangular, yellowish, in 8 or 6 rows, extendmg about half-way to 
the costa, branch leaves closely imbricated, strongly concave, mdistmctly 
senate, ovate, about 1 8-2 mm long, contracted just below the rounded 
galeate apex, costa endmg below the apex, margm erect, entire or very 
famtly denticulate above, leaf cells short and irregular at the extreme apex 
with pellucid, slightly pitted lateral walls, otherwise as m the stem leaves 
Fruit unknown 

Type Two miles southwest of Agua Cahente, 1050 m , April 1, 1028, 
H E Stork 1338 

The long, cnspate hair pomts of the stem leaves are m bold contrast to 
the rounded, helmet-shapt^ leaves of the short lateral branches and clearly 
distmguish this species from any of its congeners It is an unusually hand- 
some moss The nch, deep shades of brown m the tangled older parts make 
a fine background for the glossy stramineous tips of the younger growth 

Meteoriopsib recurvifolia (Homsch ) Broth 

Banana River, 80 m , May 17, 1934, F Oulterrez 

An mterestmg extension m the range of this species, which has not been 
known previously north of Panama 

NECKERACEAFl 

Nbckeropbis oisticha (Hedw ) Fleisch 

Siquirres, 60 m , Dec 23, 1033, A Alfaro 

Evidently not a common species m Costa Rica This is the first local 
collection I have seen 

PlNNATBLLA MlNUTA (Mitt ) BlOth 

Banana River, 80 m , May 20, 1934, F Quturra 

Only a few ^ants of this rare little moss were segregated from a mixture 
of other species, but the leaf characters are so obviously distmot from any- 
thing else m the region that its Identity is almost oertam. I doubt if it has 
ever been re-collected smoe the original gathenng by Wnght m Cuba 
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HOOKERIACEAE 

DaLTONIA TBNUIFOLIA Mitt 

Ckironado, 1400 m , Deo 17, 1033, A Alfaro, Cabeceras del Rio Jorco, 
1500 m , Oct 22, 1933, A Alfaro 

Both of these collections are in good fruit and ate interesting local records 
for a rare species 


CuossouiTBiuu Oarbtbdianum C M 

Banana River, 80 m , May 4, 1934, F Oulierrez 

I have not seen the type, but the above collection agrees perfectly with 
Muller's description of this species The very flat stems, closely appressed to 
the substratum with the leaves scarcely shrivelled when dry, give the plants 
the appearance of an hepatic The lateral leaves are suborbicular, with a 
very short, blunt, oblique pomt, and show the charactenstio paired teeth on 
the upper margins The general aspect of the plants is very different from 
that of the group with arcuate, sharply pomted leaves, shnvelled when dry, 
which Brotherus groups m the section Phyllophila and to which the follow- 
ing species belongs A critical study of the species of this strictly American 
genus IS badly needed 

Ckobsomitriuh Patrisiab (Brid ) C M 

Laurel, Banana River, 100 m , May 2, 1934, F Gutierrei 

Lepidopilum iqnculatum Bartr , sp nov 
Figure 3 

Dioioum, nitide lutescenti-vinde Caulis secondanus ascendens, compla- 
natus, 2-3 cm longus, circa 4 mm latus Folia sicca contorta, vix pbcata, 
ovato-oblonga, abrupte breviterque apiculata, 2 mm longa, marginibus 
anguste revolutis, supeme plants muiute denticulatis, nervis supra medium 
evanidis, cclluhs supenonbus rhombeis, manpnahbus unisenatis angustion- 
buB, basilanbus longionbus, capsula m pedicello supeme soabro 6^ mm 
longo ereota, operoulo subdato-rostrato, calyptra ramentosa, penstomu 
dentlbuB margme smuosis, strato ventrali angustissimo, sporae laeves, 
diam 20-25ai 

Dioicous, densely tufted, glossy yellowish green plants Anthendial 
plants mixM with the fruiting stems Male buds 1 5 mm long, axillary on 
&e lower half of the stem Secondary stems ascendmg, complanate, 2-3 cm 
long, atout 4 mm wide with leaves Leaves slightly contorted when dry, 
ovate-oblong, 2 mm long, abruptly contracted to a short, half-twisted apiou- 
lus, margins plane and mmutely denticulate above, narrowly revolute on 
one or both sides below, costae ^htly divergent, endmg above the middle, 
upper leaf cells oval and riiomboidal, 10-15>t wide, with firm, yellowish walls, 
one row at the margins Imear, formmg a very narrow inconspicuous border, 
based cells more elongate, linear-rhomboidal. Seta 6-8 mm long, flexuose, 
scabrous above, smooth bdow, capsule erect, ovoid-eyhndnoed, lid subulate- 
rostrate, cidyptra sparingly ramentoee, peristome teeth smuose on the maP' 
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Fif{ 3 — Leptdoinlum aptcuialum Bartr a — Fruiting plant XI b — AnthencLal 
plant XI 0 — Lateral leaf X36 d— C'alyptra X12 e — Tapaule and upper part 
of Beta X12 f — Tip of leaf XtW g — Upper leaf oeUs and margin X400 n — 
Basal leaf oells and margin XiOO 

gins, the outer plates much wider than the inner layer, spores brownish, 
smooth 20-25/1 m diameter 
Ti PF Banana River 80 m , F Gutterrez 

This species is probably nearest L evbenw Bull , but is clearly distm- 
guished by the more broadly pointed leaves (which are abruptly contracted 
to a short, partly twisted apiculus), the longer costae extendmg well above 
the middle of the leaf, the minutely and distantly denticulate upper margins, 
and the narrower basal cells, which are not as lax as m L cubense 

THUDIACEAB 

Thuidium iNVOLysNB (Hedw ) Mitt 
Banana River, 80 m , May 4, 1934, F Gvherrtz 

BRACHYTHECIACEAE 
Brachytheciun btsrbopoma (Spr ) Jaeg 

Ckironado, 1400 m , Dec 17, 1933, A Alfaro, Alajuehta, 1600 m , Dec 
18, 1633, A Alfaro 33, San Ildefonso, 1600 m , Jan 21, 1934, A Alfaro, 
Moravia, 1300 m , Feb 11, 1934, A Alfaro 
The authors mdicate that B coztarteenze Ren A Card may be easily 
distinguished from B ttereopoma by the leaves strongly excavate at the base 
on each side of the nerve and by the more robust branches These differences 
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an not at all well defined when a broad senes of specimens is compared, and 
I am unable to find any stable characters by means of which the two species 
may be clearly separated Like all widely distnbuted species B atereopoma 
IB vanable within reasonable limits, but I doubt if these varations can be 
correlated with any distinct specific concepts 

Eriodon radicalib Spruce 
Asseri, 1400 m , Feb 4, 1934, A Alfaro 

This IS an unusually mteresting collection and, so far as 1 know, the first 
tune the species has been diaco\ered smcc Spruce's onfpnal collection in 
Ecuador The Costa Rican plants are identical with those from Ecuador 
and add a new genus to the North American moss flora 

ENTODONTACEAE 

Erythrodon nuu squarrobuh (C M ) Par 
Guadalupe, 1200 m , Dec 2, 1933, A Alfaro 

Camptlodontium ondbtuu (Hpe ) Jaeg 
Pejivalle, 600 m , Sept 30, 1933, A Alfaro 

The above collection is identical with authentic specimeiib from Colombia 
and Venesuela Apparently it is the first record of the species in North 
America 

Entodon Bryrichii (Schwaegr ) C M 

Asserf, 1400 m , Feb 4, 1934, A Alfato, Alajuelita, 1380 m , Jan 20, 
1934, A Alfaro, Jorco, 1200 m , Oct 21, 1933, A Alfaro, linbf, 1100 m , 
Oct 28, 1933, A Alfaro 

This species has a wider distribution than Brotherus indicates It has been 
collected m Jamaica and Haiti, and apparently the specimens from Costa 
Rica recorded in my previous papers under the names of E erythiopus Mitt 
and E Bernoulhx C M are all referable here There is nothing in the de- 
scription of E BernouUu C M to distmguish it from E Beyrichtt and I 
suspect that it should be reduced to a synonym of this species 

PLAGIOTHECIACEAE 
Stbreofhyllum RADicuLosiv (Hook ) Mitt 

Santa Marla, Prov Guanacaste, 825 m , Dec 25, 1933, A Alfaro 
Although this species does not seem to have been reported from Costa 
Rica before, it is not an unexpected addition to the local flora The leaf 
cells are often clearly uiupapiUate on the back, rather than consistently 
smooth as mdioated by Brotherus 

SEMATOPHYLLACEAE 
Pterooonidium Pdlchellvii (Hook ) C M 
Banana River, 80 m , May 4, 1934, F Gvtterrez 
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The only local record that 1 know of for this dehcate little speaes 

HYPNACEAE 

iBOPTKBioinM BUBTBicHOPEUfA Ren A Card 

La Fuente, 1200 m , Dec 8, 1033, A Alfaro, Cabaceras del Rfo Joreo, 
1600 m , Oct 22, 1033, A Alfaro 

It seems very doubtful if this species is anythm^ more than one of the 
vanants of I tenerum (Sw ) Mitt 

Taxiphyllum FLAN 18 SIHUM (Mitt ) Broth 

Asserf, 1400 m , Feb 4, 1034, A Alfaro 

Another mterestmg but not unexpected addition to the local list, the 
species having been known previously from Mexico, the West Indies, and 
Ecuador 

Vbbicularia CBASBICAULIB (Mitt ) Broth 

Banana River, 80 m , May 20, 1034, F Gulterrez 

The slenderly acuminate, falcate-secund leaves clearly separate these 
plants from both V amphtbola and V vesicvlare It extends the range of the 
species considerably to the southward and is a fine addition to the local flora 

BOTANY — Two new grasses, one from Tennessee, one from Argentina} 
A S Hitchcock, Bureau of Plant Industry 

Recently Mr Stanley A Cain, of the Indiana Academy of Sciences, 
Bloomington, Indiana, sent to me a specimen of an apparently new 
grass which he had collected in the mountains of eastern Tennessee 
This proved to be a new species of Calamagrostxs, allied to C porlen 
A Gray and C perplexa Senbn 

About the same time I received from Dr F C Iloehne, of the 
Institute Biologico, S&o Paulo, Brazil, a dwarf grass collected by Dr 
A Burkart in the high mountains of the Province of TucumAn, 
Argentina. This also proved to be undesenbed It is one of the smallest 
species of the genus Catabrosa, of which there are a few in southern 
i^uth America The genus is represented in the Umted States and 
northern Eurasia by C aquaitca (L ) Beauv , a relatively large widely 
distributed species, found in mountain meadows, bogs, and wet 
places 

Calsnugrostis cainii Hitoho , sp nov 

PerenniB, dense caespitosa, rhisomatibus brevibus, oulmi graciles, ereeti, 
mfra pamoulam scabn, 30-40 cm alti, vaginae glabrae, bgula 1-2 mm longa, 
lammae planae, longe acuminatae, infra glabrae, supra soabrae, 20-86 om 
longae, 1-2 mm. latae, suprema 6-10 om longa, pameula paumflora, pat* 

* ReeeiTcd Septamber 31, 1934 
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ula, pallida, 6-10 om longa, an scabro, ramu 1-2 em longia; glumae an- 
guatae, aoummatae, 6-6 mm longae, lemma aoummatum, pilu calli 1-2 
mm longis, infra medium arutatum, arista medio genioulata, infeme toita, 
glumas paullum excedente, processus raduUae brevis, villis 1-2 mm longis 

Perennial, densely oespitose, with short rhisomes, culms slender, erect, 
scabrous below pamcle, 30-40 om tall , sheath glabrous , hgule of culm leaves 
thm, rounded or obtuse, finely dentate, beoommg lacerate, 1-2 mm long, 
blades erect, flat, more or less mvolute toward the finely attenuate tip, 
glabrous beneath, scaberulous on the upper surface, narrowed toward base, 
the basal ones as much as 36 om long, 1-2 mm wide, the uppermost/culm 
blade 6-10 om long, about 1 mm wide, panicle pale or whitish, loose, 6- 10 
om long, the ans scabrous, the branches ascending or somewhat spreading, 
vertioillate, scabrous, 1-2 cm long, beanng 1-few spikelets, the whorls 
7-15 mm apart, the pedicels scabrous-pub^eent, glumes narrow, nearly 
equal, acummate or slightly anstate, glabrous except the scabrous upper 
half of the keels, 6-6 mm long, the mrst 1-nerved, the second 3-nerved, 
lemma narrow, acummate, 5-nerved, glabrous below, minutely scaberulous 
near the finely toothed summit, the callus hairs about 1 mm long, the awn 
about 1 mm from base, somewhat geniculate, twisted below, the tip bent 
to one side and somewhat oxceedmg the glumes, palea a httle shorter than 
the lemma, prolongation of the rachilla very short but the hairs 1-2 mm 
long 

Type m the U S National Herbarium, no 1,611,706, collected on the 
shrubby summit of Mt LeConte, Tennessee, alt about 2000 meters, August 
10, 1929, by Stanley A Cam (no 48) Later Mr Cam sent specimens (no 
1016) from the same locahty, with the statement that the species grew 
abundantly on cliffs m spruce-fir formation 

Catabrosa Burkartu Hitcho , sp nov 

Ferennis, pusiUa, oulml caespitosi, erecti, 1-3 cm alti, vaginae glabrae, 
Ugula 1-2 mm longa, laminae planae vel plerumque comphcatae, glabrae, 
gracUes, 6-20 mm longae, pamoula angusta, pauciflora, 6-8 mm longa, 
spioulae 3-4 mm longae, Snores, glabrae, lemmata oblonga, obtusa, circa 
3 mm, longa 

Dwarf oespitose perennial: culms glabrous, erect, 1-3 cm tall, sheaths 
glabrous, stnate-nerved, rather loose, the uppermost somewhat inflated, 
hgule thin, 1-2 mm long, blades mostly foldra, rather firm, somewhat fal- 
cate, glabrous, 6-20 mm long, about 0 3 mm thick as foldM, the rounded 
or bMt-shaped tip oartilagmous, the lower blades sometimes flat and 1 mm 
wide, panicle narrow, 5-8 mm long beanng a few yellowish short-pedioeled 
sinkdets, the branches sli^tly scabrous on the angles, spikelets 3-4 mm 
long, 2>flowered, dumea about equal, broad, rather obscurely nerved, glab- 
rous, rounded at me somewhat erose tip, 2 6-3 mm long, lemmas glabrous, 
the first oblong, obtuse, a httle more than 3 mm long, the upper part with 
a srellowish sone below ^e rounded nunutely erose summit, the palea nar- 
row, shorter than the lemma; second lemma similar to the first but shghtly 
dioHer, the summit about as high as that of the first, the mtempde of the 
raohiUa between the florets bemg very short k,. 

Type In the U S National Herbanum, no 1,639,407, coUected on the 
summit of Caldhaqules, Dept Tafl (Prov Tueum&n), Argentina, alt 4200 
meters. January 30, 1933, by A Burkart (no 5348) Part of the type m the 
herbariuin of the Inmtuto Blologieo, Sfio Paulo, Brasil 
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PALEOBOTANY — Three addttione to the Pletetoeene flora of Tennes- 
see.^ Edward W Bbrry, The Johns Hopkins University 

In the fall of 1931 Walter F Pond, State Geologist of Tennessee, 
sent me some samples of impure hgmte encountered in a well 6 
miles east of Dayton in that state The country rock is Knox dolomite 
and it seems probable that the silty lignite was formed in a sink in 
the dolomite The age of the hgnitic deposit is a matter of consider- 
able interest Fortunately I am now able to determine the age with 
considerable certainty On one specimen of the hgnitic clay there is 
an excellent impression of two-thirds of a leaf which after extensive 
comparison with recent material I am convmced is a leaf of the exist- 
ing button-bush, honey-ball, or globe-flower, Cephtdanlhits occi- 
denialie Linn6, a shrub of swamps and low ground, ranging from 
eastern Canada to Mexico, and common in the Tennessee region This 
means that the lignite is Pleistocene in age 

Interestingly enough Cephcdanthtia occidentalts has been reported 
by Auer (1930, p 31) from the peat of Marsh Hill and Welland in 
southeastern Canada Other than this the genus has never been re- 
ported as a fossil, although the 6 existing species aie found in eastern 
Asia, North and South America, and West Africa, and this distribu- 
tion IS fair evidence that the genus has a Tertiary history 

In March, 1933, I received from E L Spain, Jr , of Vanderbilt 
Umversity, a small amount of clay underlying a peaty layer m terrace 
deposits on a tributary of the Cumberland River, central Stewart 
County 

This clay was silty and broke down readily in water, and was found 
to contain characteristic fragments of Quercus aiba Linu6 and Qnercua 
tmbrteana Michaux 

Quercus alba has been recorded from Ontario Interglacial deposits,* 
from the Port Kennedy cave m Pennsylvama,* from the Chowan 
formation of North Carolma,^ from Buena Vista, Virginia,* from post 
Pleistocene deposits in Massachusetts,* and is probably represented 
m the Sunderland formation of Maryland by what Hollick called 
Quercus pseudoalba * It ranges in the recent flora from Maine, Ontario 
and Minnesota to Florida and Texas 

* Received August 20, 1084 

* PasRALLov, D P Amer Nat 41 448 1007 

' MnciiA H C Jour Acad Nat Set Phila 11* 281 1800 

« Bbbbt, £ W Jour Oeol IS 342 1007 

t Banv, B W Am Jour Soi 34 221 1012 

* EuiBaoN, B K US Oeol Suit BuU S07 148 1017 

' Rollick, A Md Oeol Surr Pliocene ft neietooene, p 227, pi 7D, Jig t, pt 7i, 
nfS lOOO 



irOVaMBBB 15, 1934 KBULL BZPKBIlfBNTiLL HOSn 


Quercus tmbrtcarta has been recorded from Bridgeton, N. J by 
Lesquereux* from beds which 1 consider as probably Pleistocene m 
age, although they have usually been considered somewhat older 
In the recent flora it ranges from Pennsylvania to Michigan and 
Arkansas, Georgia and Tennessee 

* LiBQvauux, L U B Nat Mui Proo 10 30 1887 

ZOOLOGY — ATeto experimental hoAs for Brachylaemus virgimana 
{Dickerson) KruU ^ WaNDELii H Krull, Bureau of Animal 
Industry 

The white rat, dog, cat, and chicken have been infected expen- 
mentally with Brachylaemus vtrgtmana, a fluke normally parasitic in 
the opossum, Didelphis vtrginiana, and mature flukes have been re- 
covered from these hosts Eggs of B vtrgtmana collected from the 
feces of one of the experimentally infected doge were used to infect 
the normal flrst intermediate host, Polygyra thyroidea Consequently, 
it IS assumed that some, at least, of the new hosts are potentially 
capable of disseminatmg the parasite in regions where the opossum 
and its snail host are found 

The metacercariae of B virgintana used m the foUowmg infection 
expenments were obtamed from laboratory raised and infected snails, 
P ihyrotdes, an extensive account of these infection expenments is 
being given by the writer in a papier now m press Every snail used 
m the subsequent experiment contained hundreds of metacercanae, 
all of which were 7 months old 

Two puppies, htter mates, were used in the present experiment 
A puppy 5 weeks old was given approximately 200 metacercanae, 
and when it was killed, 7 days later, 111 mature spiecimens of Brachy- 
laemtts vtrgtmana, 2 05 to 2 60 mm long when stained and mounted, 
were recovered from the intestine The uterus in each of these flukes 
was extensive and filled with apparently normal, brown colored eggs 
The second puppy, when 6 weeks old, was given approximately 400 
metacercanae Eggs were recovered in the feces of the dog 12 days 
after the metacercanae were administered, eggs were quite common 
in the feces a day later, abundant 5 days after that, and fewer in 
number 9 days later, or 27 days after the dog was infected Smee 
there was an apparent decrease in the number of eggs it was suspected 
that the infection was being lost, however, when the atumftl was killed 
340 flukes were recovered These were large and equal m sue to any 

■ Reoelved Aofuat 34, 1934 
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recovered from an opossum The trematodes were localised in a com- 
paratively small area in the posterior part of the small intestine They 
were very conspicuous because of the numerous dark colored eggs 
m the extensive uterus which occupies the greater part of the inter- 
cecal field On 3 previous occasions metacercanae of B mrgvmana 
have been given to adult dogs and no infections ever developed, and, 
while not enough dogs were used for the results to be significant, 
the experiment mdicates that adult dogs apparently are not easily 
infected 

Eggs of Brachylaemus vtrgimana from the feces of the second puppy 
in the present experiment were used to infect the normal first inter- 
mediate host, Polygyra thyroides Four snails were subjected to m- 
fection, and 2 of them became infested 

Two kittens, htter mates, wore used in infection experiments A 
suckhng kitten, 2 weeks old, was given approximately 100 metacer- 
cariae and when it was examined postmortem, 7 days later, 74 mature 
flukes, 1 05 to 2 25 mm long when stamed and mounted, were re- 
covered The uterus in each fluke was extensive and filled with normal 
brown colored eggs A second kitten, 3 weeks old, was given about 
200 metacercanae, and eggs of the fluke appeared m the feces 14 
days later Eggs were common in the feces of the host 3 days later, 
and fewer after 10 more days, or 27 days subsequent to the time the 
ammal was subjected to infection The kitten was weaned while it 
was infested and when exammed postmortem, 27 days after receiving 
the metacercanae, 50 adult flukes were recovered, they were m the 
postonor part of the small intestine, as in the case of the dog 

Two chicks were used in infection expenments, these were less than 
24 hours old when subjected to infection One chick was given 50 
metacercanae, and when destroyed, 2 days later, 5 immature flukes 
were recovered from the posterior part of the small intestme These 
flukes had grown considerably and had attained adult shape The 
other chick received 75 metacercanae and 6 days later 6 mature 
flukes, 1 95 to 2 35 mm long when stamed and mounted, were re- 
covered postmortem from the intestine All flukes had normal colored 
eggs in the terminal part of the descending branch of the uterus. 

On previous occasions attempts to infect 4 chickens with B. wr- 
gtntana had been unsuccessful These chickens were fully feathered 
at the time they were subjected to mfection Since the cause of the 
failure to infect these chickens is not known, and smce the diet may 
have had somethmg to do with the negative results, it should be 
stated that these chickens were fed on grain, while the chicks which 
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became infested m the present expenment were given bits of raw 
beef 

A small rat, which had just been weaned, was given 75 metacer- 
canae, and when exanuned, 3 days later, 2 mature flukes, each con- 
taining a couple of eggs were recovered from the small mtestine A 
second rat, fully grown, received approximately 100 metacercanae, 
and when killed 4 days later, 5 mature flukes were recovered post- 
mortem from the small mtestme The flukes from this rat contained 
numerous normally colored eggs 

Previously it was found by the writer that Brachylaemus virgintana 
would live in the white rat only 3 days In view of the small number 
of parasites recovered from the rats in the present experiment, in 
spite of the comparatively large numbers of metacercanae which 
were administered, it is suspected that previous failure to obtain 
adult flukes m white rats resulted from using too few metacercanae 
in attempts to infect them. 

BI711MARY AND CONCLUSIONS 

The expenment shows that the dog, cat, chicken, and white rat 
may serve as defimtive hosts of Bra^ylaemus tnrgtmana of which 
the opossum is the natural deflmtive host It is apparent from the 
data presented that there may be a difference m the rate of matunty 
and growth after matunty of the flukes in the different hosts More 
data, however, are necessary to verify this point. A comparison of 
flukes of the same age from a kitten and a puppy, however, showed 
a stnkmg difference in size, the flukes m the puppy bemg larger than 
those in the kitten. Young dogs and cats become infected easily, and 
practically all of the metacercanae establish themselves, which fact 
18 not apparent m the case of chickens and rats. 

The results of these expenments suggest that some of the descnbed 
species m this genus, which are morphologically similar, are not good 
species, but have been recogmsed as vahd largely because of host 
relationship It is also apparent that, since B vtrgintana has been 
established m several hosts, it may be a smtable trematode with which 
expenments relative to age resistance, longevity, and the relation 
of the fluke to food habits of the host may be undertaken 
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PROCEEDINGS OF THE ACADEMY AND 
AFFILIATED SOCIETIES 

GEOLOGICAL SOCIETY 
510 th mbbtino 

The 610th meeting of the Society was held m the Assembly Hall of the 
Cosmos Club, Jan 10, 1034, President H G Fbbqubon presidmg 

Program Lawrence Martin A standmd map of the maitma of Pleisto- 
cene gloctolion tn North America Discussed by Messrs Matthbb and 
Caffs 

W G Hoyt Forests and stream flow — Followuig the deforestation (re- 
moval of trees by cutting) of a high mountain area m the vicmity of Wagon 
Wheel Gap, Colorado, the average annual run-off of the deforested area was 
mcreased 15 percent, tho maximum peak discharge was increased 40 per- 
cent, and the summer and fall run-oif was mcreased 12 percent 

Folio wmg tho denudation (destruction by fire of all ground cover and 
tree litter) of a coastal mountam dramage basm in southern California, 
the average annual run-off of a denuded area was increased 2*) percent The 
maximum peak discharge of the fir&t four floods following denudation was 
mcreased about 1,700 percent, and the summer and fall run-off was increased 
476 percent 

The mcrease m tho annual i un-off was distributed rather uniformly 
throughout the year, 52 percent of the increase from both areas occurrmg 
durmg periods of non-flood run-off and 48 percent during periods of flood 
run-on 

In the Colorado area there was practically no evidence of erosion after 
deforestation and this was to be expected because there was little direct 
surface run-off cither before or after deforestation In the southern Cabforma 
area complete denudation increased erosion as a direct lesult of mcreased 
surface run-off and deposition of eroded material and ash earned by the 
stream the first year after the fire was matenally mjunous to agncultural 
lands and transportation rights of way 

Conclusive evidence showed that on these two areas (1) forests and brush 
cover substantially lower stream flow at practically all seasons and all 
stages, mcludmg flood, mmimum and total flow, (2) forests and brush cover 
sut»tantially lessen erosion where readily erod^ matenal is available, and 
(3) new vegetative growth exercises an effect similar to the ongmal cover m 
retarding erosion, but without so detrimental an effect on annual run-off 
and summer low-water flow 

In watershed protection studies it is therefore necessary to detenmne tho 
type of cover which will best protect the sod, muiimise the water losses and 
provide for the most economical use of the watershed area and of the water 
yield The cover may be forests or other plant species depending on the soil, 
topography, chmate, and nature and amount of water supply requirements 
of the dependent region (Author* s abstract ) Discussed by Messrs Fergu- 
son, Rbidoe, Cooke, Mendenhall, Trask, Bradley, Spencer, Rvbby, 
Mebtie, and Thompson 

E T MoKnioht Otytn of etnc and lead deposits of northern Arkansas 
Discussed by Messrs Ferguson, Trask, Bridge, Goldman, Spencer, 
Bradley, Hbnbest, and Rubey 
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511th meetino 

The 511th meeting of the Society was held in the Assembly Hall of the 
Cosmos Club, Jan 24, 1934, President H G Ferguson presidmg 

Informal communication K W Hrown exhibited a specimen from Peru, 
desonbed by F H Knowlton as Zea antigua, a supposed new species of 
fossil corn Restudy of the specimen by means of thin sections showed it 
to be baked pottery 

D F Hewett called attention to the analyses of the wall rocks of Vir- 
gmia caves Usted on page 143 of W M McGill's Caverns of Vtrgtnta Of 
samples from 13 develop^ caves, 6 contain less than 1 percent MgCOi, 3 
contain between 1 and 3 percent, 3 contain between 5 and 14 percent, and 
one contains 30 percent of MgCO^ Tlie predominant non-dolomitic char- 
acter of the ea\e-furming rocks lends strength to the hypothesis that the 
dolomitic zme-beanng breccias of the Appalachians are of tectnmc origin 
Discussed by Messrs Keiih, Hxtttb, and Sevan 

M I Goldman ro\ lewed a recent monograph on fossil Protozoa by Otto 
Wetzel entitled Du in organi\chei SiAstans eihaUetun MikiofosbiUen des 
Ballisihen Kmde-Feueuteins mil einem sedinunlpetiographischen und strati' 
qiaphisihen Arihanq which appeared in 1933 as \ol 78, part A of Paleonto- 
graphica He showed slides of two of the plates illustrating flagellate and 
radiolarian-like organisms Goldman also called attention to an early paper 
by M C White, appearing in the American Journal of Science in 1862, 
which described similar forms Discussed by Messrs Rehbek and Hsbb 

Program C Lewis Gazin A rmnupial from the Florissant beds of Colo' 
lado — In 1929 the U S National Museum purchased from G F Stern- 
berg fossil remains of a mammal collected by him m the Florissant beds of 
Cxilorado These beds, lenowiied for their fossil flora and insect fauna, have 
heretofoie produced no identifiable mammalian remains, although a few 
birds and hsh have lieen descrilied The didelphid mammal discovered in the 
Florissant beds apparently represents the extinct genus Perathenum, a 
small marsupial resembling the munne opossum Marmosa now livmg in 
southern Mexico, Central and South Amenca Perathenum is known m the 
Tertiary of North Amenca m scveial stages from the Fort Union Paleocenc 
to the middle John Day honzon of upper Oligoceno or lower Miocene age, 
but has never been recorded from later beds in this country Of the vanous 
forms desenbed the Flonssant specimen seems to correspond most closely 
to the species Perathenum huniii from the (^ar Creek beds of Oligocene 
ago m northeastern Colorado 

On the basis of the known distnbution of Perathenum it is suggested that 
the Flonssant beds may he of earlier age than the upper Miocene stage cur^ 
rently assigned to them From the similanty between the Flonssant Pero- 
theiium and P hunitt it is further suggested, but not certamly demon- 
strated, that the age is Oligoceno (AidhoPs abstract ) Discussed by Mr 
Lovebing 

C R Lonqwell Some structural problems in central Conneetirut and 
Massachusetts Discussed by Miss Jonas and Messrs Stose, Goldman, 
Q 0 Smith, Mendenhall, LovEniNo, and Bowie 

512th meeting 

The 512th meeting of the Society was held m the Assembly Hall of the 
Cosmos Club, Feb 14, 1634, President H G Ferguson presuung 

Informal commumeations T A Hendricks exhibited and discussed 
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S ieoimens of rolled siltstone from Pennqrlvanuui atrata of the Oklahoma 
oal fields Duouaeed by G A Coopzb 

R B Stewart reviewed ontically Bucher’s D^ormahon of the Eartk’e 
Cruet Discussed by W W Rubby 
Program L K Wenzel Thtem'e method qf determining permeabihty and 
pumping-teU metiiod of determining epeafic yield of voter-hearing mateneie — 
A pumpmg test was made m the summer of 1031 near Grand Island, Ne- 
braska, to determme the usefulness of Thiem’s method for determmmg per- 
meability and the pumping-test method for determming specifio yield An 
irrigation well was pumped contmuously for 48 hours during which time the 
drawdown of the water table was measured m 81 observation wells spaced 
from 2 to 1,200 feet from the pumped well Data were also obtamed on the 
discharge of the pumped well, the thickness of the water-beanng formation, 
and the normal slope of the water table 
It was found that the coefficients of permeability computed by Thiem’s 
formula, instead of being constant, van^ through a wide range because the 
conditions observed m the field did not correspond to the theoretical condi- 
tions assumed m the development of the formula However, a constant and 
accurate value of the permeability of the material was finally obtamed by 
substitutmg m Thiem’s formula only the drawdown of the water table where 
the cone of depression had reached approximate equilibrium m form — from 
about 50 to 200 feet from the pump^ well This procedure was adopted 
because Thiem’s formula is bas^ on the assun^ticm that the cone of de- 
pression has attamed an equilibnum condition Osrtam other modificationB 
in the use of the method were made which resulted in a more accurate deter- 
mination of the true permeabihty It is now thought that this method is the 
best method for determmmg permeability 
The specific yield of the water-beanng material was obtamed by applymg 
Darcy’s law to the flow of water through conccntnc cylmdncal cross-sections 
of matenal around the pumped well The values of specific yield mcreased 
with the penod of pumpmg because all of the water did not immediately 
dram out of the unwatered matenal A final value for the specific yield was 
obtamed by plottmg the values of specific yield agamst the penod of pump- 
mg and by extending the curve drawn throu^ these pomts The final value 
compared closely with the specifio yield obtamed by laboratory ana^ses of 
samples of the matenal (Author’ a abetract ) Disouned by Messrs. Thomp- 
son, Mbinzer, Ferouson, and Leoobtte 
T B Nolan The geyeer area near Beovawe, Nevada (by title) 

E N Goddard The relation of Tertiary intrueivee to ore dejMsita of 
Jameatovn, Colorado — In the Jamestown mming dutnot, m the Colorado 
Front Range 36 miles northwest of Denver, there are two Tertiary (Eocene?) 
stocks and numerous dikes that seem to ^ve a genetic relation to the ore 
deposits These Tertiary “porpl^nes” have been mtruded mto a pre- 
Cambnan complex of schist and granite The earliest is a large approxi- 
mately rectangular stock (about li by 2^ miles) of hornblende granodionte, 
having a N 12” E trend On its north border is a small stock (about three 
quarters of a mile in diameter) of Quarts monsomte porphyry, and to the east 
of these stocks are northeast dikes of quarts monsomte, bostomte, and 
alaskite porphyry These porphyries were mtruded after the greater part of 
the renonal dmormation of the Laramide revolution had taken place 
In the district there are two systems of post-porphyry fault fiivures that 
are occupied by the ore depostts, a northwest system (m general, the earlier) 
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and a northeast system The northwest amtem comprises breooia sones and 
veins that are confined to a narrow belt on the southwest border of the 
quarts monsomte stock The northeast system consists of N 00-70“ E 
fissures, and is largely confined to the east sides of the stocks 
The ore depots show a rough sonal arrangement around the quarts mon- 
Bonit0 stock Fluorspar, the earhest of the ore deposits, occurs m the north- 
west system of fractures and breccia sones close to the southwest border of 
the stock Lead-silver deposits occur m pipes or vems m or near fluorspar 
deposits in a small area of about a half square mile on the west side of the 
stock Pyntic gold vems occupy the northeast fault fissures 1 to 2 miles east 
of the stock Gold tellunde veins occupy northeast fault fissures 2to2i miles 
east of the stock, and a few | to 1 mile west of the stock This description 
shows an unsymmetncal and rather irregular arrangement of the ores around 
the quarts monsomte stock 

In an attempt to account for this irregular distribution of the ores, the 
Cloos’ method of mappmg the internal structures of igneous masses was ap- 
plied to the porphyry bodies In the large granodionte stock the platy and 
Imear structures indicate a roughly elhptical cyhndncal mass which pitches 
60 to 70“ south-southwest Durmg its emplacement, it probably moved up- 
ward m a N 15° E direction at an angle of about 65° The magma appar- 
ently came up along a fraoture-like openmg and widened its channel by 
pushing outward in a S 75° E direction agamst a weak zone of granite and 
schist In response to this force, the room tended to break at angles of 
slightly leas than 45° to the direction of force Both N 65° E and N 35° W 
fractures were actually formed, but smoe the schistoaity trends N 65° E , 
strong persistent fractures were developed m this direction, and short weak 
ones in the N 36° W direction The strong northeast fractures were first 
filled with porphyry dikes, and later by successively younger ore deposits 
b the quarts monsomte stock the platy and Imear structures mdicate a 
somewhat funnel-shaped mass which pitimes southwest at about 65° Ap- 
parently, durmg emplacement, the magma moved upward at this angle m a 
northeast direction, and came up along the underside of the gran^ionte 
mass It seems probable that the northwest belt of breccia sones and frac- 
tures was formed as a result of combmed upward force and drag m a north- 
east direction, developed during emplacement of the quarts monsomte 
stock 

Thus m tho Jamestown district, and perhaps in other districts, the ma^ 
pmg of mtemal structures of mtrusive masses related to ore deposits affords 
a valuable aid m attemptmg to solve the structural problems of ore distnbu- 
tion (AiMor’a abstract ) Discussed by Messrs LonoHUN, Fsboubon’, and 
Lovbbing 

613th Mkhtino 

The 613th meetmg of the Society was held m the Assembly Hall of the 
Cosmos Club, Feb 1934, President H Q Fbbouson presidmg 
Proffram E T Allhh Types o/ rock leaehtng by thermtu waters tn Yellouh 
stone Park Discussed by Messrs Hiss, R C Wiui, Goldman and 
Tbask 

A I. Jonas Hypersthene granodtorttetn Vtrnnta, Us change to unahte and 
its age — Hypersthene granodionte occurs m three mam belts m the western 
part of the Catoctm-Blue RidM antidmonum of Vugmia It is a grayish 
green rook made up of pottum and plagioolase, feldspar, pyroxene, and 
quarts Along the western side of the granMionte areas it contains a vaiymg 
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amount of pink feldspar, secondary epidote, and quarts It has been called 
unalute where pmk feldspar, epidote, and quarts are the chief constituents 
Microscopic study shows the Kranodionte has been subjected to a senes of 
hydrothermal changes It is thought that these hydrothermal changes were 
produced by action of residual magma extracts upon consolidated portions 
of the grauodionte The changes mclude addition of silica to form qycu^z, 
of Bodio solutions to form myrmekite and chessboard albitOp and in part of 
the area, of the limc-iron sibcate epidote and of feme iron to form fine 
hematite flakes that color the feldspars puik Unakite has been produced 
from the grayish green granodionte by replacement of hypersthene and 
other constituents by epidote, change of gray^green feldspars to pink, and 
introduction of quarts filled with fine rutile needles, which impart blue color 
to the quarts 

In southwest Virmnia the green schistose facies of the granodionte with 
pmk feldspars has been call^ the (tra3rM>n granite It is bounded on the 
southeast by the Independence overthiust which has carneil Lynchburg 
micagncisb northwestward over Grayson granite and inf()ldo<l Unicoi quarts- 
ite The Great Gossan lead occurs along this sone of thrust faulting 

The granodionte is belie\ed on stratigraphic grounds to be pre-Gambnan 
m age and older than the metabasalt flows which cap it in northern Virginia 
In Nelson and Amherst counties the granodionte contams allanite-beanng 
pegmatite Analysis of allanite from the Fnar, u granodionte peak m north- 
ern Amherst County, gives a load ratio that indicates an age of about 900 
milbon years for the allamic, and it is probably middle pre-Cambnan m age 
(Author^ a abhtreut ) Discus^ by Miss Uascom, and Messrs Ferguson, 
Stobe, and Lev shin a 

J S Williams CorrekUion of the Louisiana Inneatone with beds at Kinder’- 
hookf lUinoia, and Burlington, Iowa — The Louisiana limestone (lower 
Mjssissippian) is one of the formations of the Kmderbook group Its type 
locality is m northeastern Missouri, and its outcrops arc limited to t^ 
part of Missoun and to a small area m western Illinois It occurs only in one 
of the four Kmderhookian provinces of Missoun, the northeastern province 
The formations of this pnnince, including two which may properly belong 
below the Kinderhouk, are, m ascending ordei, the Grassy Creek shale, the 
SavertoD shale, the Louisiana hmoslone, the Hannibal shale, and the 
C'houteau limestone These formations are best exposed along the Missis- 
sippi River from central LmcoLn County, Missouri, to central Manon 
County, Missouri Most of them are, however, also recognizable in Illmois 
m counties east of and adjacent to the southern part of the Missoun outcrop 
area 

The type region for the Kmderhofik group is in Illinois, near the town of 
Kmderhook, about 12 miles east of Hannibal, Missoun Hannibal is m Manon 
County, Missoun, and is close to the northern edge of the northeastern 
Missoun Kmderhookian provuice The best known and most fossiliferous 
Kmderhookian section in this region is, however, at Burlington, Iowa, about 
80 miles north of Hannibal It is not difficult to identify by hihology the 
beds at Kmderhook m the section at Burlington It is, however, despite the 
proximity of these two sections to the northeastern Missoun provmoe, im- 
possible to correlate the Missoun beds with the beds at Kmderhook and 
Burlmgton by the ordmary physical means of correlation, a fact that has 
been stressed by nearly every investigator who has studied the sections 
l>irect tracmg is impossible, well logs and other subsurface data are m- 
adequate, and matemng of lithologic units and successions, or of uncon- 



NOVnCBER 15, 1934 PBOCnSDmOS GRObOOICAli BOC1ET7 


491 


fonmties doee not give decisive results Microscopic and chemical methods 
of physical correlation have not been attempted, but because of differences 
in the lithologieB of the beds, they appear to promise little 
Faunal data are, when cntically examined, of but little more correlative 
value than known physical data This is especially true of correlatioiiB be- 
tweei^the Missouri beds and beds at Burlington or Kinderhook It is, how- 
ever, less true in the correlation of the only really fohsiliferous bed at Kinder- 
book with the Burlington section Most faunal coi relations that ha\e been 
made appear not to have considered some of the unusual conditions that ob- 
tam in this area, or to have been actually based more on physical than on 
faunal data Among the unusual conditions likely to affect the reliability of 
faunal correlations are the following (1) common species are too few for 
definite conclusions (a change of an identifacHtion or two or of a stratigraphic 
range or two would very matenally affect correlations) , (2) work under way 
by I)r G H GmT\ and the wnter mdicates that published ranges of 
several species are too narrow, (d) the total numl)or of species (the fauna) 
varies greatly as between different beds lu the sections, (4) the extent of a 
clearly demonstrated facies influence is not known , (5) the l^ds are thin and 
facies changes were rather frequent, (6) the lack of recent descnpti\c work 
and the composite origin of some of the fossil lists affects the reliabihty of 
the lists, and (7) differences m generic and specific concepls between vanous 
contributors to the available lists and changes in the application of these con- 
cepts by individuals from class to class and from time to time over a rather 
long penod of years, render the use of lists on correlation uncertam 
The wnter's study of the TiOuisiana fauna together with his observations 
on a considerable number of species from the Burlington section, and from 
nearly every one of the Kinderhookian bods of Missoun, influences him to 
agree with those parts of recent correlations that place bwls 2 (of Weller) at 
Burlington and at Kinderhook stratigraphically abo\e the lA)uisiana lime- 
stone This conclusion is supported by the matching of spcoics, the appear- 
ance of “new" genera and “new" species, and the relative percentages of 
species in the various beds The wnter cannot agree, however, that there are 
adequate faunal data for determining tlio age relation of the Louisiana lime- 
stone to beds 1 at either Kinderhook or Ihirhngton or that there are adequate 
data for correlating stnctly on a faunal basis, l)eds 2, 3, and 4 at Burlington 
or beds 2 or 3 at Kinderhook with any one bed in the Missoun section 
Most of the faunas appear to lie local ones The Ijouisiana fauna is cer- 
tainly not represented as a fauna in either the Burlington or Kmderhook 
sections The Louisiana limestone may have been erodcil from the Burling- 
ton or Kmderhook regions or these areas may have been the sites of non- 
deposition or of deposition of different tvpos of sediment dunng Louisiana 
time A contemporaneous reatudy of the faunas of all three sections is 
needed to make correlations more certain or to show definitely that under 
conditions such as obtain here, thin beds cannot be individually correlated 
(AiUhor’tf abstrart ) Discussed by Messrs Butts and Stanton 

614th MBBTlNa 

The 514th meetmg of the Society was held in the Assembly Hall of the 
Cosmos Club, Mar 14, 1934, President H G Ferguson presidmg 
Informal rommunxeattons Air Sfencer exhibited and discussed a polished 
pebble from Gainesville, near Bull Run, Virginia 
Program P D Trask and H F Hamitar Preliminary study of source 
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beds tn the Mesozote rocks on the vest side of the Saeramsnio VaBsy — ^Thu 
paper presents results arumg from an investigation of source beds of petro* 
leum, sponsored both by the United States Qeologioal Surv^ and the 
American Petroleum Institute The paper is a prelunmaiy report of a speoial 
investigation that has arisen m connection with the nneral study of source 
beds An area on the west side of the Saoramento Vw«y m northenuCah- 
fomia underlam by a thick sequence of rocks of late Mesosoio age — ^that is, 
the Shasta senes (Lower Cretaceous) and the Chico formation (Upper 
Cretaceous) — has recently been considered as prospective oil temtory by 
several oil companies Seeps of oil and gas are present and favorable struc- 
tural features and reservoir rooks are known, but no oil m commercial quan- 
tity has yet been found As the strata attam a thickness of 40,000 feet, the 
distnbution of adequate source beds throughout this thick section is a veiy 
important Question The problem of the distnbution of source beds was at- 
tacked by the wnters by means of prelunmaiy analyses of the organic con- 
tent of 480 samples distnbuted fairly uniformly m the section, and by 
means of detailed analyses of the organic constituents of eight samples se- 
lected as being representative of these 480 samples Definite conclusions 
about the possibilities of source beds m this area are difficult to reach be- 
cause of the paucity of knowledge about the diagnostic oharactenstics of 
source beds Nearlv all the results that were obtamed, however lead to an 
unfavorable consideration of the sediments as source beds The orgamo 
content is low and fairly uniform throughout the entire sequence of beds 
The average organic content of the Shasta senes is 87 percent and of the 
Chico formation 6 percent The composition of the orgamo constituents of 
samples from the oil seeps is different from that of the sediments in the 
general section This phenomenon suggests that sediments of the type that 
generate the oil at the seeps are not widely distnbuted through the general 
section 

The uniformity in quantity and character of the organic content of the 
Shasta and Chico sediments leads to the inference that almost any part of 
this sequence of strata is as likely to be favorable for source beds as any other 
part Because of the failure to find oil m the wells that have already been 
drilled m this area, the uniformity of the orgamo content is not a favorable 
mdioation of the presence of adequate source beds of petroleum m the area 
This inference about the uniformity of the organic content, however, is 
more encouraging with respect to source beds of gas, as significant quantities 
of gas have b^n r^rted from the Buttes well of the Buttes Oilfields Inc , 
and also from the Gumda well of the Nigger Heaven Dome Oil and Oas Co 
However, despite the disoouragmg aspect mdioated by the results of this 
investigation, the evidence is not veiy positive m character, and m no way 
condemns the area It is entirely possible that adequate source beds may be 
present (Authors' obslraet ) Discussed by Miss Stadniobunko, and 
Messrs Hbss, White, and ^binson 

T. S Lovbbing Physiography of tiie Colorado Front Range Discussed 
by Messrs Matthes, Write, Trask, Eoschmann, and Btrrs 

616 th meetino 

The 616th meetmg of the Society was held m the Assembly Hall of the 
Cosmos Club, Mar 28 , 1934, President H G Ferguson preindmg 

Info/rmai eommunteattons H D Miser announced and discussed an 
angular unconformity on the northeast side of the Arbuckle Mountaiiis. 
Dooussed by Messrs Henbbst and Golncan 
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H. G FBBQxrgoN on behalf of Mr Sbbnon desonbed finures developed in 
the recent earthquake in Utah. 

Program J C Millbb The relaHon of getAogy to unit operation of oil and 
gat fiade, Disouased by Meesrs Lovbrino and Gaxin 
R W Brown. The pronunciation of geatone terms — ^Above all other in- 
fluenoM operating in the Engliwh language, the tendency to shift accent in a 
pol^s^abic word from a root element to a new syllable that is meanmgless, 
is we <duef cause for diversity m the pronunciation of geologic and other 
scientific terms Thus we hear ki-lom*«ter for kilo-meter, ba-rom-eter for 
baro-meter, psi-lom-elane for psilo-melane, am-phib-ohte for amphi-bolite, 
Diy-op-tens for Dnro-ptens, Quer-cox-ylon for Querco-xylon, Gas-trop-oda 
for Gastro-poda , tnl-oba for tn-loba The remedy for this situation is held to be 
a general agreement among sciontists to disregard classical rules, for the 
most part, and to pronounce scientific terms so ^t the root elements can be 
heard as (hstmet units (Author’s abstract) Discussed by Messrs Matthes, 
Trask, Sfenckb, Loverinq, Miser, and Bowuan 
R. M Leoqbttb Varved clay tn Ogden Valiey, Utah — Ogden Vallw lies 
m the Wasatch Mountains about 10 miles east of the city of Ot^en, Utah 
It IS a graben valley formed m early Tertiary time and is filled with more 
than 600 feet of unconsohdated gravel, sand, and clay During the Borme- 
vUle stage of Lake Bonneville (5,200 feet) an arm of the lake extended east- 
ward through a narrow canyon in the Wasatch Mountams and flooded 
Ogden Valley Sediments were deposited during this high water stage that 
completely filled the valley up to an altitude of about 4,900 feet With the 
overflow of Lake Bonneville and the cutting down of its outlet about 400 
feet to the Provo stage, the Ogden Valley was drained and the streams 
began entrenchmg the 4,000-foot bench 
K deposit of varved clay, about 70 feet thick, underlies a considerable por- 
tion of the valley A count of the varves on a number of specimens shows 
about 370 years per foot of varved clay The more silty portions show about 
160 years per foot When these figures are applied to the clayey and silty 
portions of the total thickness of varved material it is found that about 
^,000 years is represented by the 70 feet of varved clay This does not 
represent an accurate figure, but should be considered only as mdicaling 
the general order of magnitude, perhaps 25,000 years 
The upper part of the varved olav hes above the level of the Provo stage 
of Lake ^nneville, and the clay, therefore, could not have been deposits 
dunng the Provo stage The clav could not have been deposited in a small 
lake occupying Ogden Valley that was not connected to the main Lake 
Bonneville, because the varved clay hes higher than the overflow pomt of 
the valley through Ogden Canyon The early Pleistocene stage of Ijake 
Bonneville was high enough to allow the formation of the varved clay How- 
ever, there is no major break represented in the sediments above or below 
the varved clay and it is, therefore, believed that the varved day and the 
overlying and underlying sand and gravel were deposited dunng the Bonne- 
ville stage of Lake Bonneville The Bonneville stage presumab^ represents 
only a part of Wisconsm time and the varved day which was deposited in 
about 25,000 jrears therdore represents only a part of Wisconsm time 
(AuUu>t*e abstract) Discussed by Messrs Aldbn, Braolbi, Ferguson, 
and Thompson 

616TR MBBTINO 

The 616th meeting of the Society was held m the Assembly Hall of the 
Cosmos Club, Apr 11, 1934, Presiaent H G Fbrguson preddlng. 
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Informal commumeaitona R M LBoavmi duousaed the recent earth- 
quake in Q^en Valley, Utah, with epicenter at northeast comer of Great 
^t Lake The quake was recorded at well stations by water stage recordera 
and pressure recorders Graphs were odiibited showing effects of earthquake 
regi^red by both types of recorders The data suggest that the pressure re- 
corders offer a new hne of attack in earthquake study r- 

Program H D Mtbir The Carbontferous rocks of the Ouaduta Mounr 
tains — The Carboniferous rocks of the Ouachita Mountains are a great 
succession of sedimentary strata, chiefly shale and sandstone, measuring 
18,000 to 20,000 feet in thickness m most parts of the region The great 
quantity of sediments for these rocks was derived from the Paloosoic land 
Llanona of Ixiuisiana and eastern Texas and accumulated m the adjoming 
geosynchnal belt, which is concealed by Cretaceous and Tertiary deposits, 
except for the exposure m the Ouachita Mountams of Arkansas and Okla- 
homa, and other exposures m the Marathon and Sohtano regions of Texas 
All of the above thickness of Carboniferous rocks is of Pennsylvanian age, 
except for a few hundred feet of Mississippian shale (Caney shale) that is 
exposed m Ti Valley and at Wesley, Okla If to this thickness of Pennsyl- 
vanian strata there be added the thickness of the younger Pennsvlvanian 
rocks of the Arkansas Valley, the grand total reaches about 25,000 feet The 
Ouachita Mountains and the adjoimng Arkansas Valley, therefore, reveal 
the thickest known section of Penniylvanian rocks in the United States 

In the past there has been much mscussion about the age assignment of a 
large portion of the Carboniferous sequence There has seemed to some 
geologists, includmg myself, to be some evidence for a Mississippian age 
assignment for the Hot Sprmgs sandstone, Stanley shale, and Jackfork 
sandstone, and for a portion of a boulder-beanng shale on top of the Jack- 
fork sandstone On the other hand, there has seemed to other geologists, in- 
cluding Ulnch, to be much evidence for a Pennsylvanian age assignment for 
these formations whose eombmed thickness is about 12,000 feet 

Hie ago significance of the plant evidence, which has been cntically re- 
viewed and studied by David White, is discussed by him m a manuscript 
raper given before the Dallas meetmg of the American Association of 
Petroleum Geologists An invertebrate fauna obtamed by me recently from 
the Jackfork sandstone seems to be the first one to contain identifiable fossils 
of value A statement concermng the age indications of the fauna has been 
given me by G H Girty The evidence of the invertebrate and plant fossils 
IS m agreement for mdicatmg a Pennsylvaman age for the Hot Springs sand- 
stone, Stanley shale, and Jackfork sandstone A Pennsylvanian an assign- 
ment for the bouldet^bearmg shale has already been demonstrated oy Bruce 
Harlton on the basis of microfossils 

With a Pennsylvanian age assignment for these formations it now be- 
comes possible for me to reach a more satisfactory conclusion than I have 
been aole to reach hitherto, concermng the nature and ongui of the boulder- 
beanng shale which rrets upon the Jackfork sandstone This shale is here 
designated Johns Valley shale, in accordance with E O Ulnch's usage pro- 
posed m 1027 The deposits of erratic boulders are found along and near the 
northern margm of the Ouachita Mountains and he withm the Oklahoma 
structural salient, whose northern frontal margm marked by the Ti Valley 
fault has been thrust toward the northwest, a distance of 20 miles or more 
over rooks of the Arbuckle Mountam fanes The boulders have, I believe, 
been derived from an early Pennsylvanian uplift whidi has been largely, if 
not entirely, concealed by the northwestward overthrust of Uie Oklahoma 
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Btraotural salient m late Pennsylvanian tune My ideas of the location of the 
uplift thus accord with those as expressed by Su^ey Powers 
I question the loe-rafting hypothesis for the transportation of most of the 
erratic boulders because of the great sise of the erratic masses of Caney 
shale (MissisBippian) measuring as much as 600 feet across, that are em- 
bedded ui the Johns Valley shale (Pennsylvanian), because of the great sue 
of many limestone blocks measuring as much as 370 feet long that are found 
in the Johns Valley shale, and because of the apparent local source of the 
exotic material EEL Dixon's hypothesis that the boulders represent sub- 
marme land slips from high scarps on the uplift that has been postulated by 
Powers, seems to accord with most of the available evidence The hypothesis 
for the ongm of the boulders by thrust faultmg seems to have fatal objec- 
tions There are no repetitions in the sequence, as would be expected from 
overthrust faultmg Nor are any of the boulders found along the faults that 
bound the northwestwardly overthrust sheets of the Oklahoma structural 
salient Instead, the boulders are confined to a single formation, the Johns 
Valley shale 

The orogeny forming the hypothetical uphft from which the erratic 
boulders may have been derived m early Pennsylvanian time appears to have 
taken place coincident, or nearly comcident, with a widespread early Penn- 
sylvanian orogeny that, accordmg to C W Tomlinson, Sidney Powers, and 
Robert H Dott, affect^ a large region in southern Oklahoma, includmg 
the Cnner Hills and Arbuckle Mountains (AuMor's abstract ) Discussed 
by Messrs Ulaich, FoansTS,, Srosa, and Fbbquson 
David White The age of the Stattiey and Jaekifork formations Discussed 
by Messrs Mibsb and Ulbich 

517th ULETINO 

The 517th meetmg of the Society was held m the Assembly Hall of the 
Cosmos Club, April 25, 1034, President H O Fbbouson prei^ing 
Program A H Koscuuann Thegeology of the new deep tunnel of the Crip- 
ple Creek District Discussed by Mr Mansfibld 
G F I^OUQHLIN Groundwater and deep ore reserven of the Cripple Creek 
District Discussed by Messrs Gilluli, Lindgrbn, FEnonsoN, and 
Goldman 

W H Bucher Limestone blocks in voUantc breccia on Shoshone River, 
Wyoming Discussed by Messrs Loughlin, Kobchmann, Ferguson, 
WooDRiNG, Larsen, Gillult, Bridge, Hess, Trask, Alden, and Miser 

SCIENTIFIC NOTES AND NEWS 
Prepared by Science Service 

Bicit^al Survey, U S Department of Agriculture — Jat N Darling and 
W C Henderson, chief and associate chief, respectively, of the Bureau of 
Biological Survey, on September 11 addressed the International Association 
of Gamp, Fish and Conservation Commissioners at their annual meeting m 
Montreal Outlmmg the Bureau’s pronam for national wildlife restoration, 
Mr Darling spoke on Conserving and restoring waterfowl Mr Henderson 
m a paper entitled The waterfowl ensts summanaed the results of the exten- 
sive studies recently made by the Biological Survey 
On September 6, Mr Henderson discussed wildlife and forestry at a for- 
est^-and-land-use session of the annual forestry conference held in Plym- 
outh, N H , by the Society for the Protection of New Hampshire Forests in 
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cooperation with the New Hampshire Forest^ Commianon W L. McAtu 
and J. Paol Millie also represented the Blologieal Surv^ at the oon- 
ferenoe 

National Bureau of Standards — On recommendation of the Department 
of State, Dr J H Dillinoes, chief of the radio section, was appointed 
chairman of the American delegation to the International Radio Consulting 
Committee which met m Lisbon, Portugal, from September 22 to October 
10 The other official delegates were Major Rookb B Colton, Signal Corps, 
United States Army, 0 C Qrosb, Federal Commumoations Commission, 
Captain Stanfobd C Hooper United States Navy, and W Vallib 
Whitukoton, Treaty Division, Department of State 

The International Radio Consultmg Committee was established m 1027 
to advise the radio administrations of the world on techmeal questions, the 
pnneipal objective being the reduction of radio mterference Shortly after 
the committee convened m Lisbon, Dr Dellinoeb was elected one of the 
vice presidents 

Dr Dellinoeb also attended a session of the International Scientific 
Radio Union m London, September 11 to 19 This is one of the orgamsations 
m the International Council of Scientific Umons m which the United States 
IS represented through the National Research Council The London meetmg 
dealt with radio measurements and standards, propagation of waves, atmos* 
phenes, and radio phjrsios. Four reports were presented by Dr Dellinoeb 
on radio frequency standards, ana^sis of contmuous records of field mten> 
sity at broadcast frequencies, frequent^ distnbution of the mtematies of 
radio atmosphencs, and report on Polar Year observations 

The Amencan Congress of Physical Therapy has announced the award of 
Its gold key, “the highest honor withm the power of the Congress to bestow," 
to Dr W W CoBLENTS, chief of the radiometry section of the National 
Bureau of Standards, and member of the Council on Physical Therapy of 
the Amencan Medical Association, “for mentonous service to medical sci- 
ence m the field of ultra-violet radiation ’’ 

National Park Service, U S Department of the Interior — Director Abno 
B Caniubeb, Assistant Director Harold C Bryant, and Chief Natural- 
ist Earl A Tbaoer have returned to Washmgton from extensive western 
park tnps 

Former Director Horace M Albright of the Service has been honored 
m the nammg, as Albrighlia, of one of our genera of dgae segregated and 
identified by Dr Joseph J Copeland, New York scientist, whde in Yellow- 
stone National Park during the past summer Another newly mdentified 
genus has been given the name Coultena, for the late Prof John Coulter 
of the Umversity of Chicago, who began ^ botamoal career as a member of 
the Hayden Expedition of 1872 

Childien's Bureau, V S Department of Labor — Cooperatmg with the 
Institute of Human Relations and the Pediatno Department of Yale Umver- 
sity School of Medicme, the Children’s Bureau is undertakmg this autumn a 
three-yeat study of the physical fitness and growth of a group of school chil- 
dren m the pubho schools of New Havra ilie purpose of this study is to 
evaluate oertam mdices of nutrition and development of children. It is 
proposed to examme aimioximately 1,200 six-year-old children entering the 
schools m September A series of phynoal measurements will be made. At 
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the end of three months the children will be rewei^ed, and thereafter every 
three months dunng the year The same group of children will be re-exam- 
ined in the fall of 1935, and agam m the fall of 1936 by the same physician 

At the request of the National Industrial Recovery Administration, the 
Children's Bureau, together with the Women's Bureau of the U S Depart* 
ment of Labor, is mal^g a study of mdu<itnal home work in different locali- 
ties Field work has been earned on m Marne, New York, New Jersey, and 
Philadelphia and will be continued m Connecticut, Iowa, Illinois, and Texas 
Tabulation of findmgs has already begun Home work industnes studied 
mclude those m which home work is still permitted without regulation, those 
m which it IS regulated, and those in which it is now prohibited, mformation 
from the last bemg obtained m order to show how the manufacturers and 
employers have adjusted their mdustnes to the prohibition of home work 
The information obtamed m this study will cover hours worked and rates 
paid for home work, the number of children engaged in those occupations, 
and other data which will provide a basis for dealing with this problem by 
the NRA 

Bureau of Ftshertee, U S Department of Commerce — At the twenty-first 
meetmg of the North American Council on Fishery Investigations, held at 
Halifax, N S , on Septem^r 10, the United States delegation consisted of 
Dr H B Bigelow, chairman of the Council, Charles E Jackson, deputy 
commissioner of fisheries, and Elmer Hiqqins Also m attendance from the 
Bureau of Fisheries were 0 E Setts and W C Herrington The meeting 
was uniquely notable, in that it was the first one of the Council in its four- 
teen years of activity to be held on what is technically French soil The 
sessions were held on board the new French fisheries research vessel Pren- 
dent Theodore Ttener The next meeting of the Council will be held in Wash- 
ington, D C , in September, 1935 

Recent researches by Dr P S Galtsotv, chief oyster investigator, 
assisted by J F Reppun, indicate that while spawning of the females of the 
native North Atlantic oyster speaes can be stimulated by the presence of 
sperm from Japanese outers, such spawnmg will not occur in response to 
sperm from a number of other mollusks or from echinoderms Dr Galtsotf 
has also shown that the o^ter sperm contains an active prmeiple or bor- 
mone-like compound which can be isolated A quantity of this compound 
has been prepared and is bemg used m biological studies 

The Venesuelan Legation has arranged with the Bureau of Fishencs for a 
consignment of miscellaneous nver fishes to be shipped to Venesuela, 
where an effort will be made to propagate them for rntroduction m the fresh- 
water bodies of that country 

AmeruMn Chemical Society — Five Washington men have been elected to 
fill posts m the Amencan Chemical Society They are Dr WiUiiAM D 
Appel of the Bureau of Standards, who will head the Division of Dye 
Chemistry, Dr Horace T Herrick of the Color and Farm Waste Division, 
Bureau of Chemistry and Soils of the U S Department of Agriculture, 
secretary of the Dye Division , Dr Charles A Browne, also of the Bureau 
of Chemistry and Soils, member of the Executive Committee of the Divi- 
sion of History and Chemistry, Dr AlobnH Embry of the U S Bureau of 
Mmes, re-elected secretary-treasurer of the Division of Gas and Fuel Chem- 
istry, and Dr Claude S. Hudson of the Hygienic Laboratory will serve on 
the ^outive Committee of the Division of Organic Chemistry 
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Georgetown Un%v«rt/Uy School of Medtane — ^The fiev. David A. McCau- 
ley, S J , chairman of the department of biologv was appomted to mieeeed 
Rev John L Gippbich, S J , ae regent of the Swoola of Mediome and Den- 
tistry Father McCaulbt is a native of New York City and entered the 
Society of Jesus m 1913 He was successively assistant professor of biology 
at Foraham University, professor of biology at Holy Cross, and Igter at 
Canisius Colley, and finally he was for the past three years professor of 
empirical psycholo^ and biology at the Jesuit Senunaiy at Woodstook, 
Maryland Father McCaulby is a morphologist by trauung, and his speoai 
field of mterest m the field of exact sciences is neuro-anatomy 

Mr Qeobqe a Bennett resigned as professor of anatomv Dr Jobbpb 
L ScHWiND formerly of Cornell University College of Meaiome was 
pointed professor of anatomy and aotmg chairman of the department Tne 
followmg appomtments have also been made in the department of anatomy 
Dr John J Lawless, and Dr Russell L Jones, both formerly of the 
University of Minnesota, as instructors in anatomy 
The following social lecturers have been appointed in the department of 
bacteriology Dr R E Dyer, assistant director. Dr Charles Abmbtronq, 
surgeon, Dr Edward Francis, medical director, and Dr R R Spencer, 
surgeon, all of the National Institute of Health They will give lectures on 
nckettsia, smallpox vaccination, tularemia, and dysentery respectively 
The department of pathology purchas^ a new sledge microtome for 
cutting sections of whole organs Prof Whituorb is oontmumg his work on 
the biolonc action of radiant enei^ and the endoenne origin of lesions In 
bones and in the breast Associate Professor Dardinbki has lUst completed 
the anatomical study of the ampulla Vater in different moroid conditions 
The department of pharmacology purchased apparatus for extensive 
toxicological research and for the study of placental permeability of drum 
Prof T A Kopfani I and his associates published numerous papers on me 
oolorunetnc estimation of veronal derivatives and on the action of barti- 
turates in the livmg tissue As a result of these researches a new conception 
of anesthesia was developed Dr Koppanyi and his associates also succeed 
m the experimental production of lastmg intracranial hypertension 

George Waakington Umveroxty School of Medtetne — ^The School cele- 
brated the openmg of the one hundred tenth academic year on September 19 
Addresses were dehvered by President Cloyd Heck Marvin president of 
the University and Dr William J Mallory, professor of medicme Among 
the distmguished visitors and nests present were Prof John Rbbnbtibbna, 
department of bacteriology, Umversity of Upsala, Sweden, Capt Harold 
Smith, Commandant, UmtM States Navy Medicu School, and Col P W 
Huntington, Commandant, United States Army Medical Sdiool Dr 
E. B McKinlbt, dean of the School of Medicine, announced the followmg 
new appomtments to the teachmg staff Dr Herbert P. Ramsey, assis- 
tant professor of obstetnes and gynecology. Dr Wade H Marshall, m- 
Btnictor, department of physiology, Alma Fooblbbbo, instructor, depart- 
ment of plmiology, Dr Randall L Thompson, research associate in bao- 
tenology, Dr Irmgard Dresbl, instructor, department of pathology. Dr 
EluabHCB Ramsey, instructor, department of patholo^. Dr Duane Case 
Richtmbybb, reseat assistant m experunental mediae. Dr Q Louis 
Weller, Jr, climcal mstructor m medicm^ Dr Harry F Dowling, 
dlnioal instructor m medicine; Dr Russell F Fields, clinical instructor 
m dermatology and syphilology. Dr Byron Rieoal, re s ea rch assistant In 
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bioohemlstrj^ Dr Albxanddb SmoN, oluuoal instruotor in neurology, Dr 
ICiTBBBiNB £ Parkin, inetruotor m obetetncs and gynecology 

News BRiin 

The thirty-fourth annual oonferenoe of the Federation Aeronautique In- 
tematlbnale was held in Waahmgton, October 6 to 11 The program included 
a visit, on October 7, to the laboratories of the aeronautic mstniments sec- 
tion of the National Bureau of Standards Dr W G BaoMBACHbR, ohi^ of 
the section, had some mterestmg mstniments and testmg equipment to show 
the visitors The Federation is the aviation smrt governmg body of the 
world, the United States bemg represented tnrou^ the National Aero- 
nautio Association In all, twenty-one nations wore represented at the con- 
ference 

Because of the adverse ruling of Comptroller McCarl, the Forest Service 
will be unable to begin the immediate development of the groat sholtei^bolt 
project m the West Approximately one million dollars at present available 
will be expended m research, exploratoiy work, and the expansion of nur- 
sery stoclu, to be used in the event that the next Congress makes an ap- 
propriation for this purpose 

A strong appeal for the rescue of the almost extmet tnimpeter swan has 
been issued by Secretary of the Interior Harold F Ickbs At present, the 
remnant of the species is confined almost entirely to the waters of Yellow- 
stone National Park and the immediate \icmity 

Preliminary studies are under way at the Catholic University of America 
looking to the possible establishment of an "alphabet grove," a famous m- 
stitution m ancient Ireland, m which each of the eighteen letters of the 
Irish alphabet was represented by its "name tree " 

Pbrsonal Itbhs 

Under Seoretair of Agriculture Rsxforo G Tuowill was official repre- 
sentative of the U S. Department of Agriculture at the autumn meetmg of 
the International Institute of Agnculture, at Rome 

Dr Aqesilau Bitancoitbt, associate director of the plant division of the 
Biological Institute of the Department of Agriculture of the State of Sao 
Paulo, Braiil, was the guest of the U S Department of Agnculture during 
the latter part of September 

Dr ELons Laubr, professor of ophthalmology, the University of Warsaw, 
Poland, addressed the faculty and students at the school of medieme, 
Qeoige Washington University, on Tuesday, October 2 Dr Lauer’s subject 
was, lleredUy, parhcularly tn rehUton to the eye 

Dr J E I Cairns, of the Department of Terrestnal Maimetism, Caiv 
negie Institution of Washington, who has been stationed at the Huancayo 
Magnetic Observatory, m Peru, since August 1931 and m charge of the Ob- 
servatory adnoe December 1, 1GS2, returned to Washmgton, D C , on Sep- 
tember 27. 

F. T Davus. of the Department of Terrestnal Magnetism, Carnegie In- 
stitution of Washmgton, who has been on furlou{^ since February 16, 1932, 
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m order that he ml^t take part m the Polar Year work at the Canadian 
station at Chesterfield Inlet, and afterwards partiapate in the reduotion of 
the observations at the Meteorologieal Semoe, Toronto, returned to take 
up his duties at the Department of Terrestrial Magnetism m Ootober. 

Miss Ruth O’Brirn, chief of the division of textiles and elothing, bureau 
at home economics, U S Department of Agnculture, spoke on Standarda 
for donsiijpers' goods before the meetmg of the Conference on Distributiim, 
Boston, on September 25 

Dr Chablbs F Roos, chief of the research and plannmg division of the 
NRA, and from 1930 to 1032 permanent secretary of the American Associa- 
tion for the Advancement of Science, has been appointed professor of eco- 
nomics at Colorado College 


Correchon — With reference to the ^per Pletstorens rematru found near 
Lake Taear%gm, Venesuela by Charles Berry, published in this Journal 24 : 
387-395, Ootober 1934, the author wishes to add a statement to the effect 
that the term Pletetocene was used m a loose sense for everything from 
Pleistocene to Recent, smce there was no means of makmg a dutinction at 
that looahty 
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